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HD1UN ENGINEERING DIVISION 
SPECIAL DEVICES CENTER 

PORT WASHINGTON, NEW YORK 

INTRODOCTIONt    This is one of a series of the Special Devices Center's Technical 
Reports on Army training in marksmanship and gunnery.    The present report 
concerns itself with individual weapons.    In order to provide an equitable 
distribution of the work load among the field teams, "individual weapons" 
have been taken (somewhat arbitrarily) to include small arms, subnachine guns, 
machine guns, rocket and grenade launchers, recoilless rifles, and mortars. 
Other technical reports in this series deal with training in Artillery and 
Armor, Antiaircraft Artillery, and Guided Missiles, 

PURPOSE;    Thi© is It survey^to determine where modifications in instructional 
techniques and tne'development of training aids can improve training effective- 
ness and permit the more economical and efficient use of training ammunitior., 
A second phase of this work is already underway to seek means of implementing 
the findings. - 

RESUETSt    Based on the observation of marksmanship training in the field and 
in the classroom at The Infantry School, four infantry training divisions, 
an armored training division, an airborne infantry training division, and 
a Marine Recruit Depot, the survey team found that where demonstration is 
used as part of the training session, Army marksmanship training is in 

(* ^ accord with good training principles.    Practical work sessions also merit 
promise.    The use of tne "county fair" method was found to be effective 
and to make the best use of instructor personnel. 

Principal barriers to good training include dependence upon lecture and 
extremely large classes.    The physical environment is often not conducive 
to good learning;  e.g. sometimes public address equipment is missing or 
there are distractions in tne immediate neighborhood.    Too often, work 
and fetigue details take precedence over scheduled training.    Good 
training aids, especially training films, are lacking and, where avail- 
able, are not fully utilized.    The attempt to motivate the trainees is 
often limited to punishment.    All of these shortcomings are aggravated 
by a shortage of qualified instructors and supervisory personnel. 

RTOMFTTfrTDmONSt 

A,    Some of these problems are open to immediate attacks 

1. Improve the physical environment in such respects as ventilation, etc, 
2. Attention to reducing the turnover among instructor personnel. 
3. Provide better training, supervision, and assistants for the staff 

of instructors, 
h.    Wider use of the "county fair" method of training. 



: 

4| 

B 

5* Make provision in schedules for necessary work and fatigue 
details, so that they do not occur when a man is scheduled for 
training. 

• A longer range program should Investigate and specify the training aid 
requirements in support of individual weapons marksmanship training, 

1. Special attention to training films, television, and kinescope 
recordings is recommended. 

2. Research aimed at the modification of instructional methods and their 
integration with training «ids -whether existing,under development or 
required, 

Alezandef' Ooldman  > 
^ 

Project Engineer 

M&ML m*"* 
Head, Training Applications Section 

C, F, Seltz 
Head, Prog 
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SECTION I 

INTRODÜCTIOE 

The Problem 

The purpose of this project was to survey the present status 
of Army training aids, devices, and instructional procedures used 
to teach gunnery and marksmanship in individual weapons. The 
specific objective of the survey, as stated by the Task Order, 
was "to determine by appropriate educational techniques where 
training can be Improved and expenditures of training ammunition 
curtailed." The following definitions served as guides in the 
conduct of the research: 

1. "Gunnery and marksmanship" for the purposes of this 
survey are taken to include the skills whereby a gun, 
howitzer, mortar, arm, weapon, missile or launcher is 
charged or loaded, and laid or directed, and the tra- 
jectory and strike directed and observed; including 
all skills and procedures Incidental and concurrent 
thereto; but excluding the more remote skills such as 
care and maintenance of the piece, ammunition and 
range equipment; assembly and disassembly of the 
piece and ammunition; and excluding the knowledge of 
nomenclature, functioning, tactical employment and 
markings.*" 

2, "Training aids" was here used as a general term to 
Include training accessories (manuals, charts), 
mechanical devices, and procedures. 

The Weapons 

It was Intended that the following weapons would be either 
Included in or, as noted, specifically excluded from the study: 

Small Arms; Rifle, caliber .30, Ml 
Rifle, caliber .30, MIC 
Carbine, caliber ,30, Ml 
Carbine, caliber .30, M2 
Browning Automatic Rifle, caliber .30, M191ÖA2 
Pistol, Automatic, caliber .1|5, M1911A1 
Submachine Gun, caliber »kB,  M3 
Submachine Gun, caliber .liS, M3A1 

^'From the minutes of the Steering Committee meeting at Fort Knox 
on 19 September 1951» 



Rockets: 

Machine 
Guns i 

Reoollless 
ftifles; 

Mortars 

2.36-inch Rocket Launcher, M1Ö 
3.5'-lnch Rocket Launcher, M20 
Grenade Launcher, M7 
Grenade Launcher, M7A1 
Grenade Launcher, M7A2 
Flame Thrower, Portable, M2A1 
Snlperscope, Infrared, Set No. 1, 20,000 volts 

Browning Machine Gun, caliber .30, M1919A6 
Browning Machine Gun, caliber .30, M1917A1 
Browning Machine Gun, caliber .£0 HB, M2 

(Ground use only) 

57-inra Rifle, Ml6 
75-nim Rifle, M20 
105-inm Rifle, M27 

60-mni Mortar, M2 
8l*rnm Mortar, Ml 
1;.2-inch Chemical Mortar, M2 

Weapons specifically excluded from the survey: 

Thompson Submachine Gun, caliber .1|,5, Ml926Al 
37-mm Gun, Antitank, M3 
57-rara Gun, Ml 

Some of the weapons which were originally included in the 
survey were not subsequently investigated because they had been 
declared obsolete or were in short supply« These included the 
2.36-inch Renket Launcher, the Sniperscope, and the 105-mm 
Recoilless R'fle. In addition, because of the nature of the 
"marksmanshi::!: involved, training on the portable flame thrower 
was also not observed. 

Sources of Information 

1. Field activities 

Training was observed at a total of seven Army installa- 
tions and one Marine Corps base as follows: 

The Infantry School, Fort Benning, Georgia 
Sixth Infantry (Training) Division, Port Ord, California 
Seventh Armored (Training) Division, Camp Roberts, 

California 
Eighth Infantry (Training) Division, Port Jackson, 

South Carolina 
Ninth Infantry (Training) Division, Fort Dix, New 

Jersey 
Tenth Infantry (Training) Division, Fort Riley, Kansas 
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101st Airborne Infantry (Training) Division, Camp 
Breckinridgs, Kentucky 

Marine Recruit Depot, Parria Island, South Carolina 

The length of the visits varied from five weeks (two observ- 
ers) at The Infantry School, Fort Banning, to one week (one ob- 
server) at Camp Brecklnridge. The observations involved approxi- 
mately 1120 hours of training. In addition, interviews were held 
with training authorities in charge of instruction of a number of 
National Guard and Army ROTC units. 

In general, the observations of training at the seven Army 
installations provided the most valuable material for the pur- 
poses of this survey; accordingly, this report deals mainly with 
training as observed at the installations listed above, 

2. Literature survey 

Introduction. In addition to the observations, a sys- 
tematic survey of a limited portion of the literature related to 
the problem of marksmanship was undertaken. The literature is 
not extensive, although some limited research and experimental 
studies were conducted prior to World War II. Most of these are 
basic in nature and are concerned with specific aspects of the 
problem, such as motor steadiness and vision. A bibliography 
will be found at the end of the report. 

Considerable research indicates the importance of visual 
and motor factors in marksmanship performance. On the other 
hand, experimental evidence was not found concerning the effec- 
tiveness of specific training procedures and devices in marks- 
manship instruction. 

Visual factors. The bulk of the research on visual 
factors in marksmanship performance deals with the role of 
ocular dominance in marksmanship.  Studies by Bannister (2), 
Lebensohn (17)» and Simpson and Sommer (26) produced divergent 
results on the relationship of ocular dominance to scores in 
rifle firing. Bannister and Lebensohn found that right-eyed 
shooters generally obtain better scores than left-eyed shooters 
(both groups firing from the right shoulder),  Simpson and 
Sommer, however, obtained results indicating that marksmanship 
scores are not related to eye dominance, Crider (4) in 1943 
critically summarized those and other contradictory results, and 
his conclusion was that further research was required (a) to 
develop accurate and reliable measures of eye dominance and (b) 
to Investigate the relationship of these measures to marksman- 
ship and other related visual performances. 

In addition to the experimental studies, there are a number 
of non-research publications which deal with specific aspects of 
marksmanship training. For example, articles by Weston (35) and 
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Reeves (22) point out that It is difficult to achieve simulta- 
neous visual resolution (i.e., focus) of both the target and the 
weapon's sights. These experts, therefore, advocate training 
which permits the target to become blurred while the sights are 
held in clear focus. The U. S. Army, on the other hand, has 
adopted a policy which attempts to teach the trainee to maintain 
simultaneous visual clarity of both target and sights. Experi- 
mental evidence is not available in support of either practice. 
Accordingly, research is Indicated to determine the importance 
of visual factors in marksmanship; furthermore, research is 
needed to resolve the divergent opinions and experimental results 
dealing with vision and marksmanship performance. 

Motor factors«  A number of studies have been reported 
concerning motor factors in marksmanship performance, such as 
muscular steadiness. For example, investigations by Spaeth and 
Dunham {27),  Seashore and Adams (25), and Humphreys, Buxton and 
Taylor (16) all agree that tests of motor steadiness are highly 
correlated with rifle marksmanship scores. Moreover, they con- 
clude that "good" and "poor" rifle shooters are well discrimi- 
nated by test batteries of motor steadiness and that steadiness 
increases with practice. The consistency of these findings 
strongly suggests the posalbility of the application of motor 
steadiness measures for either selection of personnel and/or the 
evaluation of training. 

Edwards (13) Investigated the amount of finger tremor in 
the presence of sounds of gunfire. He found that finger tremor 
was greater in subjects who had had combat experience than in 
those without such experience. Davis and Van Llere (5) found 
Indications that large muscular responses resist adaptation to 
continued exposure to gunfire. These conclusions suggest that 
repeated and continued exposure to gunfire reduces motor steadi- 
ness. Motor steadiness, on the other hand, is a requirement for 
proficiency in marksmanship. The implications of these findings 
indicate that further extensive research is required to determine 
the role of motor factors In marksmanship performance, 

fraining procedures. A considerable body of literature 
has been wr111en dealing wlth training methods, procedures, and 
instructional aids. However, there are little or no data avail- 
able from which objective Judgments can be made concerning the 
extent of their effectiveness. 

In short, little of the experimental studies and findings 
nave been applied and validated in a practical training situa- 
tion; on the other hand, few of the practices, devices, and 
methods employed in the current training programs have been sub- 
jected to experimental analysis. 

--"      fl-ION 



Methodology Employed to Collect Data 

The bulk of material Included In this report vas obtained 
by observation of training. No special procedures were employed 
to unearth the problems; rather, considerable time was spent by 
observers In the field, on the firing ranges, at the training 
areas, and In the classrooms. 

An Informal check list was used to remind the observers to 
watch for practices, applied learning principles, amraunltloii 
expenditures, size of classes, weather conditions, and student 
(and Instructor) characteristics* 

Wherever possible, particularly during the early stages of 
the survey, the entire period devoted to a lesson comprised a 
single observation. Thus an eight-hour lesson on "positions" 
in rifle marksmanship constitutes one observation, and, as 
indicated, the observers did at first spend a full day on such 
lessons. Later, as time became more pressing and the observers 
became more familiar with the problem, the time spent on a 
lesson was cut to as little as an hour. However, in only rare 
instances was less than an hour utilized for a single observation. 

SECTION II 

SURVEY FINDINGS 

This section deals with a summary of the observations of 
training on the various weapons studied. Eleven tables have 
been prepared to summarize this material.  Since these tables 
all deal with the same problem, they are grouped together under 
a common number as Table 1. In order to distinguish one weapon 
from another, however, each of the tables has been lettered 
"A," "B," "C," etc. The eleven tables are as follows: 

Table 

1 (A) Ml Rifle 
1 (B) Carbine, Ml and M2 
1 (O Pistol, »kS  caliber, autom 
1 (D) Automatic Rifle 
1 (E) Submachine Gun 
1 (P) Machine Guns 
1 (G) Grenade Launcher 
1 (H) Rocket Launcher 
1 (I) Recoilless Rifles 
1 (J) 60-ram Mortar 
1 (K) 8l-mra and if.2-inch Mortars 
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TABU 1(A) 
THE H-l RIFLE 

IISTR0CTIOIAL 
TOPIC 

(1) 

TRAIIIKO AIDS 

Aotualljr Eaploytd 
(2») 

■••dad 
(gb) 

APPRAISAL OP THE 
NOTITATIOI   (KXTHIISIC)  BMPLOYKC 

 IÜ  
FACTORS OP LBARIIIO 

 ÜÜ  

IISTHOCTOR- 

Slghtlng u>d alalng  (Mot 
Including •Ight oorr»«- 
tlona) 

1. Sight plotur» d»- 
Tle» (croup ud 
Individual •l(*t) 

2. ?tf d«Tto^ 
3. Sighting bar 
Ü. Belgian alaing 

davloa 
5. Triangulation 

•quipaant 
6. Oraphlo training 

aida 

1. Audio-vlaual aid 
to ahoM affaot of 
good and bad 
aighting 

2. Davio« to ehaok 
railably and 
aoourataly indivi- 
dual«» «bllitj to 
gat oorraot alght 
piotura 

Firing poiltiona azareiaaa «oh» Davloa to proTida 
knoMladga of raau1.ti 
during dry firing 

Trlggar aquaaia and braath 
control 

Trlggar  aquaaia 
daTloa  • group alia 
(Saa Ft. DU Train- 
ing Aida Catalog) 
MaJ. Laa'a davioa 
davalopad at Ft. 
Orda 
Fly rod attachnant 
at Ft.  Dixaa 

2. 

OaTlea to giva 
Tiaual and kinaa- 
thatio (i.a.. 
■uacla aanaa) in- 
formation and 
training 
Dry firing davioa 
which glraa knowl- 
adga of raaulta 

Suatainad and rapid fira 
(Dry firing) 

■ona Dry firing knowladga 
of raaulta davloa 

Sight adjuataant and aoora- 
book 

Craphio  training 
aida 

Oroup alta aodal 
of raar alght to 
abow oorractlona 
Audio-Tiaual aid 
(with participa- 
tion) 
Thraa-dlMnalonal 
aid to taaeb prin- 
oiplaa of alght 
oorraction 

Rang* firing (Aaaunltlon 
aipandad rangaa fron 
approxlnataly 150 to 300 
rounda par tralnaa) 

Mona Davloa to giva auto- 
tlc,  lawdiata, 

and rallabla knowl- 
adga of raaulta and 
aooraa 

HotlTatlon aamloTadi 
1. Punltlva dlaolplina aaphaaisadt 

pralaa raraly aaployad;  aarkad 
abaanoa of poaltlva inoantlvaa. 

indication that nagativa 
■otivation raaulta fro« lack of 
inelaaant waatbar aohadulaa, 
vaapon aalfunotiona, poorly pra 
parad inatruotora,  and oartain 
■athoda of inatruotlon. 

Mo poaitlva incantlvaa provldad 
and only raraly ia ooopatition 
uaad, 

Sooraa ara oooaaionally poatad 
and tha 'hlghaat* ooroany ia 
pralaad) howavar,  Individually 
only tha 'boloa" ara affaotad. 
Thua, tha aaphaaia la largaly 
nagativa. 

Appraiaali 

Oanarally inadaquata, ineonalatant 
and haphaxard. 

k. 

(For  further discussion of  this 
topic  saa pages 11-13 of tha 
accompanying text.) 

fraotloai 
•ry aaasad.    Soaa avldaooa that 

ona phaaa of inatruotlon Bay 
intarfar* Kith othara baoauaa tha 
two ara taught without a braak. 
Large blooka of tlaa glvaa ovar 
to aingla units of training 
raault in boradoa, aonotony,  and 
payohologioal fatigue for both 
inatruotora and trainaea. 

All range firing la oonoontratad 
into 3 (to 3i) oonaecutive days 
after 16 daya of d^y practice. 

Pnrtlolpationi 
Tea,  but the aaount varlea aa a 
function of tlaa available. 

Aaount of adeauataly auperrleed 
participation la not enough to- 

■aatar the taaka. 

In range firing,  participation 
per »tudent ia only a aaall frac- 
tion oTTEa tlaa allotted per 
eoapany. 

Fair during triangulation axer- 
elaea; poor to abaent in all 
other pbaaea. 

In firing poaltlona exeroiaea, 
there ia none, or at beat Halted 
by the ability (and Intereat) of 
tha atudent "coach." 

In range firing, fair to poor. 
Highly unreliable and delayed. 

(For further diacuaalon of thia 
topic see pages 14-16 of the 
accompanying text.) 

Claaa Sitai 
obaarred eo 

l    aa»." 
conalst- 

preaent at probl- 
aaaignadi  largea' 
proaant for tr» I ■■' 
••signed. 

JJJ. of Inatructo-- 
uaually In the 5 
the claaa tha few- 

Appraiaali    Dane  - 
•van with highly 
tore.    Tha effec 
ing with the pre«-" 
on the adequacy  <' 
methods of train' 
and aqulpaent aval2 
blaaohara, waapot • 

(For furthar dls^ 
topic see pages ' 
accompanying text 

«This device conaiata of choke wire attaohaant to trigger houaing group and it permits 
an instructor to fire the rifle by 'reaote control" while the atudent aiaa the rifle. 

•«Conalats of    ttaohing a fly-rod to deaonatrator'a back to illustrate the effect of breathing on 
•toadine«** 

TABLfc   KB) 
THE   CAFlBINt 

INSTRUCTIONAL 
TOUC 

(1) 

i r^lImlnnry Marksmanship 
(Not   observed) 

Ran^e  Flrlnr- 
(a)   ljÖ0"   and/or   trensltlon 

(Incomplete  dut«   indicates 
that   -   at one poat  -  20 
rour.^s  of  firrmunltion  ex- 
pended   per   trnlnen) 

TRAINIKO AIDS 

Actually Employed 

(ii)  

None 

Needed 
(gbj 

1.   Autonstlc  scorer 
with  Inmsdlate 
knowledge of 
results. 

APPRAISAL OF THE 
MOTIVATION   (EXTRINSIC)  EMPLOYtD 

 O)  
Marked absence of positive  Incen- 
tives. 

(For further diacuaalon of thia 
topic  see Table 1(A)   and pagea 
11-13 of the accompanying text.) 

FACTORS OF LKARNIMO 

ÜL 
Practioei 
Hassed. 

Participation! 
Varlea according to raw'Mr of 
available weapons, 

Knowledge of Reaultai 
Pair to poor. 

(For furthar diaouasion of thia 
topic sea Table 1(A) and pagea 
II4.-I6 of tha accoapanying text.) 

INSTRDCTOR-TI 

(' 
Generally Inadequi 
highly qualified I 
highly motivated ti 

(For further disc 
topic see Table 1 
19-20 of the accomn'. 

TABLE,   1(C) 
THl-    .I.S-OALIBEH   PISTOL 

INSTRUCTIONAL TRhlHIHO AILo 
TOPIC 

(1) 

Actually Ewployod 
(2«) 

Needed 
(2b) 

Preliminary Marlisraanshlp 
(n) Sighting and aiming 
(b) i'iring positions 
(c) Trlggar squeeie 
(d) slow and sustained 

fire 

1. Sicht In«', bar and 
trlannilatlon 
equipment. 

1. Device with know- 
ledge of results 
for dry fire. 

Hancc Firing 
(Ammunition expended ranges 
from 25-30 rounds per trains 
ee ) 

None 

APPRAISAL OF THE 
MOTIVATION  (EXTRINSIC) EMPLOYED 

(3) 

Marked absence of positive incen- 
tives. 

(For furthar diacuaalon of thia 
topic see Table 1(A) and pagea 
11-13 of the aooompiuiying text.) 

FACTORS OF LEAHHINO 

(1») 

Practice! 
All  the Inatructlon and practice 
la concentrated into,   at aoat, 
six  consecutive hours. 

Participation! 

Knowledge of Raaulta! 
Pair to poor. 

(For further diacuaalon of thia 
topic aae Table 1(A)  and pagea 
lU-16 of tha accoapanying text.) 

INSTROCTOR-Tf' 

(i, 
aaa  Site!   185 ou 

Mo.  of Instructor? 

APPralaal: Oener« 
even with highly q 
tore. 

(For further diaous 
topic  aae Table 1(   1 
19-20 of tha aoooncr.i 

A 



ftKTWCTW 

..JIIIO 
IMTHOCTUH-TlUim RATIO 

(5) 

oBviooa Dimmcis BRVKU 
nUIIIIO AID OPBUTIOIAL SITQATIOIS 

(6) 

COHMDTS 

(7) 

PBASI II ktD IWLIXDTATIO« 
MCOMBIDATIOIS 

(8) 

• ld«Do« Uut 

11 b*««u(* th» 
J» • brMk. 

.. glT«B o»«r 

notony, and 
for both 

.. ci>iwMitr*t*d 
jtlv« day» 

I  praatlo*. 

■   ilabl«. 

..   inaufDCO 

ctpBtlon 
snail fr«c- 
t»d £J£ 

ion axap- 
in all 

"ralaai, 
•<»» ll«lt»d 
tvrait) of 

•o poor. 
Klayad. 

i of thl« 
)f th» 

Clan |}lf i 
öbäSnrM eot 

lloit olaaa 
eonal*t*d of 133 mta 

pratant at preblaa oat of 16$ 
atalpiadi largoat olaaa ««a 2Sä> 
proaant far tralolnc out of 321 
aaalgnad. 

JS* St Iftrnetorai    1 to 9 (and 
uaually iBtKaordar of «ho larger 
th» olaaa th» fonar laatruatera). 

Appralaali   Oaoorally laadoijaata 
•?»n with highly quallfod Inatrao- 
tora.   Tha affoatlvaaoaa of train- 
ing «1th tha proaant ratio doponda 
on tha adoqaaa* of th» inatruotor, 
■othoda of training, faalllttaa 
and »qntpMat avallabl» (PA, 
bl»aohara, Moapeaa, »to.). 

(Por further dlaouaslon of thla 
topic  «»» page« 19-20 of th» 
aoooapanylng taxt.) 

1. Targata »aploTOd nay bo suptlfl- 
olal and nay laad to undoalr- 
»bl» attitudaa toward firing 
at undafinod targata. 

2. loavy aaphaala on body orianta- 
tion and pealtiona aay hav» 
littla tranafar valua fro« 
rang» pealtiona to oortbat 
poaltlona, 

3. Windage aorraottone do not 
appaar to bo raallatloally 
handladi rolianoa on tho range 
flag for HlBd TOloeity »atiaa- 
tion nay hav» no ooribat oarry- 
over. 

k. "Battle aight" la uaed for aoat 
firing other than knowa dietanoe 
firing on tha range. 

5. Cononrrent training la not al- 
«aya related either to the 
iatedlate l»aton or to long 
range aarkaaanahlp inatruotion 
(Tit. phyaioal training and 
oloae-order drill). 

1. Th» n»ad for 
inslaaant weather 
aohedulea ia ig- 
nored or retion- 
allaed aa 'good 
for tha aen.* 

2. Profioienoy 
■eaaurea open to 
•onaiderable 
quettloo. 

3. Hour» of inetme- 
tion apeoifled by 
th» offioial Any 
Training Prograa 
ar» in tanta of 
tin» apant in th» 
aetivity per 
eowpanTi  tEa 
trainee g»ta only 
a fraetion of the 
tin» indtoated in 
th» ATP. 

(Por further dlaouaslon of thla 
topic a»» page 21 of tha aoeon- 
panylng text.) 

TrainlnA proeedureii 
1. Job analyaia of N-l aarkaaanahlp perforaanae. 
2. Oevelopmnt of aeaaurea of profieleaoy of N-l 

aarkaaanahlp. 
3. Developaatit of inelaaent Moathar aohedulea for 

aarkaaanahlp training and reaearoh on the 
effect of auoh aohedulea on quallfieatlon 
aeorea. 

It. Detemlnation of optiaaa olaaa alte (trainee- 
inatruotor ratio) for affaotlv» inatruotion. 

5. Dateraination of tha optlaua length of block» 
of inatruotion and tha aoat advantagaoua dla- 
tribution of praotloe. 

6. Reaearoh on the off eot of Mphaaia on body 
firing pealtiona on proflolaooy in operational 
altuatioa. 

7- Dateraination of effeet of clearly defined 
targata la knoim dlstanoa and 1000' firing on 
attitudaa toward firing at poorly defined 
tergota. 

TrainlM «Ida» 
Developaaat and validation of 1 
1. Knonladge of roaulta davlc» for all dry and 

wet firing praotloe. 
2. Autoaatlo and reliable aooring doTlee 'or all 

pbaaea of net firing. 
3. IndiTidual trigger aquaete d»Tia» «hieb gl»»« 

klneathetio and Tlsual knowledfe of roaulta. 
k' Working aodal of M-l rear eight (group site) 

for Inatruotion on eight ohanges. 
5. Devioe to teaoh prinoiplea of eight ohangaa. 
6. Inatruaenta to aeaaure an indlTidual'a eight 

picture and aigfatlng babaTior. 
7. Training fllae to ahow correct sight ploturea. 

fi4SS tatlon aatlonei 
Ina pregpaa of inatruotion for the inolu- 

alon of poaitl*a aotlvational InoantiToa. 
Determine relavanoy of eonourrent training. 

NO IMSTROCTOH-TRAIKKE RATIO OBVIOUS DIFFERENCES BETWEEN 
TRAIMmO ANO OPERATIOKAL SITUATIONS 

COHMOITS PHASE II AND IMPLKMEKTATION 
RECOMMHIDATIOHS 

(5) (6) (7) (8) 
Oenerally Inadequate even with 1.   Aaount of practice Training procedures: 

1.  Determine optlnun length of blocks of  Instruc- highly qualified  Instructors  and not adequate for 
highly aotlvated tralnaea. mastery. 

2.   Appsrent Inaccura- 
tion and moat advantageous distribution of 
practice. 

er  of cy of the rear 
sight may develop 

2.  Determine optimum tralnee-lnstrurtor rstlo for 
most effective  learning. 

(Por further discussion of this (Por further discussion of thla unfavorable atti- 3.   Job analysis  and development of proficiency 
topic see Table 1(A)  and pagea topic see Table 1(A)  and page tudes toward  the measureo. 
19-20 of tha aoooapanylng text.) 21 of the «oeompanylng text.) 

1 carbine. 1|.   Research to  determine whether carbine  can be 
taught,  before  M-l aa a  less oompllcated  weapon. 

of thla Training aMl: 
1  pages 1.  Dry ?lrlng device with knowledge of reaulta. 
ig text.) 2.  Automatic acorlng device. 

Implementation  suggestions! 
1.  Examine Inatructlon for possible  Inclusion of 

1 Positive motivational   Incentive..  

1 , 
:cr • 

practice 
' moat, 

, r, of thla 
nd pages 

./  ng text.) 

INSTRUCTOR-TRAINEE RATIO 

(5) 

Class Site:  165 out of 250 

No.  of Instructors:    It to Ö 

Appraisal:    Oenerally Inadequate 
even with highly qualified  Instruc- 
tors. 

(Por further discussion of  this 
topic see Table 1(A)   and pages 
19-20 of the accompanying text.) 

OBVIOUS DIFFERENCES BETWEEN 
TR»ININ0 AND OPERATIONAL SITUATIONS 

(6) 

1. Range firing poaltlon appears 
to be an unrealistic one for 
combat. 

(Por further discussion of this 
topic see Table 1(A) and page 
21 of the accompanying text.) 

COMMENTS 

(7) 

S) 

PRASE II AND IMPLEMENTATION 
RECOMMENDATIONS 

(8) 

Training prooedurea: 
1. Determine the effaot of email bore firing on 

• I4.5 caliber. 
2. Re-evaluate the training for realism in posi- 

tion exerclsea. 
3. Job analysis and development of proficiency 

measures. 

Training aids: Training aids: 
1. Knowledge of result« device for dry firing. 

Implementation auggeatlona: 
1. Inclualon of positive motivational Incentives 

In the Instruction.  



TABLE 1(D) 
THi. BROWNINO AUTOMATIC  RIFLE 

IHSTROCTIOHAL 
TOPIC 

(1) 

TRAIMIIO AIDS 

AetutllT Kaplojad 
(2i) 

■••dad 
(2b) 

APPRAISAL OP THE 
KOTIVATIOI (XXTRiaSIC) BIPLOTE) 

(3) 

PACTORS OP UUHIIiO 

W 

iwsnrocT 

(b)  Piping potltlon« 
(e) Trigger "prtti* 

Breathing 
Slow and «uitalntd 
(dry)  firing. 
Sight oorraotlon and 
•oorabook 

1. Sighting bar 
2. Triangulation 

•qulpmnt 

to 

(D 

Ran«a Plrlm Ion* 

(b) Known dlatano« 
(o) Transition 
(Avaunltlon axpandltur« 
rang»» fro« 36 to 60 round» 
p»r nan • data Ineosplat«) 

1. Knowladg* of 
raaulta davloa 
for drj firing. 

2. Davloa (indivi- 
dual) to taaoh 
trlggar "pr»»». 

1. Autonatlc aaorar 
with Imadlat» 
knowladga of 
raiulta. 

2. PIla for t»oh- 
nlqu» of fir». 

Harkad abaanea of poaltlva inean- 
tlvaa. 

(Per furthar dlaouaalun of thl« 
toplo ••• Tabla 1(A) and paga* 
11-13 of tha aoaoavaaylng taxt.) 

{raotlcai 
xocadlnglj aaaaad.  (At »oaw po 

tha Inatruotlon la oondanaad Into 
a parlod ranging fro» U to 6 eon- 
»aeutlra hour».) 

fartlolpatlom 
Aaount van»» aa a function of 
tlaa and weapon» available. la 
range firing, partlolpatlon par 
»tudent 1» only a aaall fraction 
• iTTSS allotted to ooapany. 

Knowledg» of »eaultai 
Poor to abaent In all phaaea prior 
to range firing. In range firing 
knowledge of reaulta »••■» fair 
but generallp dalaped. 

(for further dlaauaaloü of thl« 
toplo »ee Table 1(A) and paces 
1U-1S of the aoooapanylng taxt«) 

Clan §ii»i    - 
obaarred oonal ' 
present at pr ' 
assigned! lar» 
present for tr. . 
assigned. 

«o. of Iftftrur 
reT»rse order ' . 

ABDralaali 0«. 
»▼en with high- 
tors. The til- 
ing with the pr 
on the adequac, 
■etbod» of tra' 
and »qulpaent . 
bl»aoh»rs, w»»-- 

(POP furthsr _. 
toplo »sa Tab 
19-20 of the 

TABLE 1(E) 
THE SUB MAC HI« 001 

IISTROCTIOIAL 
TOPIC 

(1) 

TRAIKMO AIDS 

Actually Employed 
(2a) 

Reeded 
(2b) 

APPRAISAL OP THI 
MOTIVATIOR  (KXTRIRSIC) 1MPL0TXD 

 (3)  

PACTORS OP L1ARII» 

Ik) 

IISTROCTOH i: 

FrellwlnarT Markaaanshlp 
(•) lighting and alnlng 
(b) Positions 

f«ng» Plrlng 

Rone 

1. Knowledge of re- 
sults soorar. 

Marked absanae of poaltlve Inoan- 
tlT»a. 

(for furthar dlsousslon of this 
toplo see Table 1(A) and pages 
11-13 of the asooapanylng taxt.) 

«raetleei 
assed and Insufficient.    Tine 

allotted problaa rarlea frost 1 to 
k hours.    At one post all Inatruo- 
tlon,  Including firing, given la 
one hour. 

Partlelpatloai 
Poor to fair.    One poet had only 
on» hour for flrlngi  hanoe,  only 
a few trainees selected to 'deaen- 
strate.' 

Knowledge of Raaultai 
Pair to poor. 

(Por further dlaouaalon of tMa 
toplo see Tabla 1(A) «ad pagaa 
l4-l8 of tha aoeuwpanylag taatt.) 

Oenerally lnad*s 

(Por furthar 
toplo »ae Tat 
19-20 of tha   ., 

TABLE 1(P) 
THE HACBin OURS 

IRSTRUCTIORAL 
TOPIC 

(1) 

TRAIRIRO AIRS 

Actually taployed 
(2a) 

■»»dad 
(2b) 

APPRAISAL OP THB 
MOTIVATIOR (IXTRIRSIC) BtPLOIID 

(3) 

FACTORS OF LXARRIK} 

U) 

IRSTROCT- 

Crew Drill 

Measuring and Larin« 
of Anxl»» 

WfiÄd'fSSÜ?1 

Ran«« Qxlai 
Aanmltlon expenditure 
ranged fro« Uo to 162 
round» par nan  (on 500- 
Inoh firing).    On tha .50 
caliber the a—mltlon 
»zp»ndlture range» fro« 10 
to 36 round» per nan. 

lone 

1. TraTerslng dial 
■odal 

2. Clinoaeter aodel 
3. Rear sight aodel 
k.  OTA'S 

1. Triangulation 
■aterials 

2. Rear sight aodel 
3. Sight picture 

Paper landaoape 
firing target» 

1. Audic-Tisual aid 

1. Audio-visual aid 

AHdio-Tlaual aid 
i.  Dry firing device 

which provides 
ease knowledge of 
results. 

AutuM&tlc scoring 
devices 

IT aoiae »xctpllonäf inatanoe» of 
inter-aquad (or other group 
also) oc^petition. 

2. SOSM scoring and target 
critiques. However, no posi- 
tive incentives provided. 

Appralaali 
oaaarally a laok of adequate aoti- 
vatloa beyond what intrinalo 
deaire to learn axiats in the 
trainee. 

(For further dlsousslon of this 
toplo see Table 1(A)  and pages 
11-13 of the aocoavanying text.) 

Practicei 
Massed. Training on the .50 
caliber la usually ooncentrated 
into one 'faaillarisation* firing 
session. 

fP!t0tp*tl01" 
Llaltad as a function of weapon 
availability (at one post, only 
17 at the problaa). 

[nowladae ^f Reaulta i 
pair to poor. Target crltlquca 
delayed. Lack of tracer aiml 
tion at one poet aade firing aad 
knowledg» of raaulta alaost »ean- 
ingless. 

(For further dlsousslon of this 
topis see Tabla 1(A) aad pag** 
IVlS of tha aeoo^panylng taxt.) 

Class 31»ei 
observed con-' 
pressnt at pr 
assignedi lai 
present for ; 
assigned. 

to. sL  Instr 

ippraisali    n. 
for proper e^ 
»Ion. 

(For furthsr 
toplo see T* 
19-20 of the < 

ft 



NIIO 

.At MM pott« 
d«u*d Into 
» to 8 oon- 

-tlon of 
ablo. In 
itlon por 
1 fraetlao 
ip*nj. 

phaioi prior 
tar« firing 
'MM fair 

.a et  tUt 
id PM** 
-ng t«t.) 

»smcTOR-nuins RATIO 

(5) 
C14H U|fI    aMlKft olaaa 
eEiör*öaoeaalat*4 of iSk ■•» 
pratant at prebla« MI« of ITU 
aaalpMdi largaat alaaa Ma 215 
pratant for tmialat out of 2k3 
aaalpiad. 

JS. St iMtmlWI'    3 to 8 (In 
iraa ordar to ala •laaa alao). ravaraa 

ianralaali    OosaMllT laadaquat« 
mm MIIB hlgiar q^witftad laatm» 
tora.   Tka affaatlvancaa of trala- 
Ing Ntth tba praaoot ratio dapaada 
on tba adaqnaa* of tha loatrvotor, 
Mthada of traiala«. faallitlaa 
and aqulpaant aval^abla (PA, 
blMohart, «aapona, ata.). 

(Per forthar dlaouaalOD of thia 
topla aoa Tabla 1(4) aad pacaa 

,19-2C of tha aoeoavaarlnc tast.) 

OBVIOUS Dimiuaicu BBTWSKI 
TRAimO AID OrBRATIOIAL SITUATIOia 

(6) 

■aavy iwphaala on body firing 
poaltlona wmj bava quaatlonabl* 
traaafar valua fro« ranga firing 
to aoakat firing. 

(Per furtbar dlaeuaalon of thia 
topte aaa Tabla 1(A) and PM* 
21 of tha aooo^aaying text.) 

comnrrs 

JJL 
Weapon* taan aa 
paraiitantly aal- 
funatloaal. Thia 
■ay h»»* aarioua 
affaot on "oonfl- 
danca* in weapon. 

i, Ferhapi tone learn- 
ing interference 
reeulting froa cön^ 
flioting rule« for 
tight oorreotlont 
on the M-l and the 
Automtie Rifle. 

PHASE II AMD IHFLOGOITATION 
RBCONMDDATIOHS 

 m  
Training procedureai 
1. Detemlne optiaua length of blockt of imtruc- 

tion and most edvanttgeout dittribution of 
praotice. 

2. Detemlne optlnun tralnae-inttructor ratio for 
i*ott affeotlTe learning. 

3. Job analytit and developaent of proficiency 
neaaurat. 

?rainin« aldti 
. Dry firing devieet with knowledge of reeulti. 

2. Scoring device with tmedlata knowledge of 
reaultt. 

3. Trigger "prett" device. 
Irelementttlon tugnettlonet 
1. Szaalne progran of inttruction for the inolutlon 

of poaitlve motivational inoentlvet. 
2. Detemin* relevancy of concurrent training. 

in IISTROCTOB-TRAIWS RATIO OBVIOUS DIFFBRnCBS U1HUI 
TRAinW AID OmATIOIAL SITOATIOIsI 

CONMsn-S PRASI II ARD IHFL0fSITATIOR 
RBCOMMSMDATIORS 

(5) (6) (7) (8) 

.    Tlaa 
froa 1 to 

H inttruc- 
given in 

Oenerally laada^oate. 

(Per fttrthar dlaeuatloa of thlt 
toplo tea Tabla 1(A) aad pagea 
19-20 of tha »aea^aayiag text.) 

(Per dlaeuaalon of thia topic 
aaa Tabla 1(A) and page 21 of 
tha aoeo^panylng text.) 

Tralnlna Drooedureti 
1. Job analytlt aid developaant of proficiency 

aeeaurea. 
2. Deteraination of optiaua clatt tlie and moat 

advantageout dlatribution of practice. 

had only 
ice, only 

Trainin« aldti 
1. Knowledge of rotultt device and tutonatic 

toorer. 

to "deaon- lapleaentetlon iug^eetlon»! 
1.  Inolutlon of poiltiv* aotivttional incentives. 

of thia 
id pa«aa 
ng test.) 

SIM 

-ae   .50 
.^eatrated 
.ion" firing 

)f weapon 
itt,  only 

ritique« 

firing and 
.iaoat aaan- 

•'on of thlt 
md page* 
ring text.) 

IISmOTOR-TRAlH» RATIO 

(5) 
Clatt slati 
obterved oo 

l Saalleit elaaa 
oontitted of 137 aen 

pretent at problaa out of 185 
aatlgaadi largeat elaaa wee 221 
pretent for training out of 233 
ataicnad. 

Jo. al  Inatruetorti 1 to 9 

Aporalaali Oenerally inadequate 
for proper control and tuparvi- 
tioa. 

(Per further diaeuation of thia 
toplo aae Tabla 1(A) and paget 
19-20 of the aoooapanyiag text.) 

OBVIOUS D1P?ERBHCB3 BRWI» 
TRAIRIIO AID OPBUTIORAL SITOATI0I3 

JiL 
1. "Search and traverae" targeta 

give Indication that tbare aay 
be aoae eonfuaion on the teak 
to be aaatarad. 

2. Dry firing on 'aaaroh and 
traverae* targeta appeara to 
be uareallatio. 

(Per further dlaeuaalon of thia 
toplo aae Tabla 1(A) and page 
21 of the aoooapanying text.) 

C0MKKIT3 

(7) 

1. Landaoape target* 
(paper) nay have 
tranafer valtfe 
which ahould be 
inveatigated. 

2. Certain inportant 
tauaan engineering 
problem* are prea- 
ant a* a reault of 
weapon dealgn. 
For examplei 
(a) Deflection and 
elevation control 
knob* function 
contrary to ex- 
pectancy (not ap- 
plicable to bipod 
mounted gun*). 
(b) Operator ret- 
pontet are re- 
verted froa aodtl 
tn model (light 
and heavy), 
(o) Soalea on the 
travertlng diak 
and on clinoaeter 
are graduated in 
different unit*. 

3. Overlapping of 
training on the 
light and heavy 
machine gun tend* 
to interfere with 
the re*pon*ei 
learned. 

I*. Training on the 
light machine gun 
i* aoaawhat hap- 
haaard - traineea 
frequently do not 
reoeive prelimi- 
nary inatruotion 
prior to firinx. 

PHASE II AID IHFUnEMTATIOR 
REC0»treifDATI0R3 

(8) 

Training procedure*i 
1. Determination of optimum elaaa alia (inetructor- 

trainee ratio) for efficient learning. 
2. Determlnatlun of optimum length of a block of 

Inatruotion and moot advantageou* dlatribution 
of practice. 

3. Deteraination of effect of delayed target 
critique on firing performance. 

k.  Determination of whether uee of landaoape tar- 
geta will facilitate maatery of "tearoh and 
traverae" taak, 

5. Job analyaia and development of proflolanoy 
neaavrea. 

Training aide! 

3. 

opment and validation of knowledge of 
retulta device for uae in dry firing. 
Development and validation of device to give 
automatic, Ijaaediate, and reliable knowledge 
of reaulta and acore* in wet firing. 
Production of training film*. 

m ementatlon auggeationai geatlo 
•itive nelutlon of potitive aotivational  incentive«. 

2.  Ra-acheduling of in*truction to minimice  (or 
eliminate)  interfering re*pon*e* required by 
conflicting mechanical characterlatloa on tha 
light and heavy guna. 

I 



TABLE 1(3) 
THE ORENADE LAUNCHER 

inSTROCTIOKAL 
TOfIC 

(1) 

f'•til ml nary Mark am   jhlp 
*Ta) TTTTalgKl  

(b) lighting and a nlng 
(c) Pcaltlona 

Rang« PI ring 

TRAINIMO AIDS 

Aotuallj Eraplojed 
(2a) 

1. OTA'a 

1. Training (inert) 
■ball 

Haadad 
(2b) 

1. Orlantatlon film 

ahall with 
>ka oharga 

APPRAISAL OP THE 
MOTIVATION (KXTRWSIC) EHPLOTED 

A2L 
Narkad abaanoa of poaltira inoan- 
tiTas. 

(Por furthar dlaeuaaion of thla 
topic aaa Tabla 1(A) and pagaa 
11-13 of tba aoooapanyln« taxt.) 

Ixtl 

PACT0R3 OP LlASnUO 

ütL 
otlo« 
raiMly naaaad. All Inatmotlon 

on thla topic uaually glvan In 
ilngla day. Alao llmitad i—ml- 
tlon providaa llmitad praotloa for 
maatary.' 

artlolpatloni 
aria* according to tlma and aiaau- 

nltlon allowancaa. 

tnowladga of Baaultai 
Pair to poor. 

(Por furthar dlaauaalon of thla 
topla aaa Tabla 1(A) and pa(aa 
14-10 of tha ■aooapanylng taxt.) 

R 

IISTRU 

Oanarally : 
of naar-f»i. 
poaalbly,  ' 
vlalon. 

(Por furth»: 
topic aae r.i 
19-20 of t 

TABLE 1(H) 
THE ROCKET LAUNCHER 

INiTRUCTIOMAL TRAIHINO AIDS APPRAISAL OP THE 
MOTIVATIOI  (KXTRIISIC) SMPLOYKD 

(3) 

PACTORS OP UARniO 

(4) 

IHSTRIT 
TOPIC 

(1) 
Actually Employed 

(2a) 
leedvd 

(2b) 

Preliminary Marksmanship 
(a) Sighting and aiming 
(b) Firing poaltloni 
(c) Trlggar aquaaca 

1. Tracking device 
2. Triangulation 

equipment 
3. Boraslghtlng equip- 

ment 

1.  Moving targets 

1. Device for dry 
firing with know- 
ledge of results. 

2. Realistic track- 
ing trainer. 

3. Three-dimensional 
■Id to teach 
principles of 
boreslghtlng. 

U.   Plln  (orientation) 

Marked absence of positive incen- 
tives. 

(Por furthar dlaoussion of this 
topic aaa Tabla 1(A)  and pagaa 
11-13 of tha aoooapanylng taxt.) 

Class Site: 
Maasad. 

Participation! 
»0.  of Inatm 

(d)  Boraslghtlng 7arlea aoooi^lng to time and aaau- 
nltion allowancaa. 

Appraisal: 
(e) Tracking 

RanK» Plrlnc 
Aimunltlon axpandltura 
ranged   (as observed)  from 
1-3 rounds TP   (and at one 
post only  1  round  HEAT 
with no TP). 

even with hU- 
tore. 

l. Large nuabar or "duds" in aaau- 
nitlon tandad to out down 
«ffectiveneaa of training. 

(Por further dlaauaalon of thla 
toplo aaa Tabla 1(A) and pagaa 
14-16 of tha aooo^panying taxt.) 

(Por furthe 
topic  sea Tf 
19-20 of th« 

TABLE 1(1) 
THE RECOILLESS RIPLES 

INSTRDCTIONAL TRAIHINO AIDS APPRAISAL OP THE 
MOTIVATIOI   (EXTRIRSIC) «MPLOYKD 

PACTORS OP LIAJWIIO IHSTRÜ 
TOPIC 

Actually Employed Heeded 
(1) (2a) (2b) (3) (It) 

Crew Drill None Orlantatlon film Harked abaanoa of positive extrin- 
sic  incentives. 

IrÄ2 *!?..?' Si*SS Mi»' 
observed 00'; Raaial. 

Prellminarj Markamanahlp 1. Group and Indivi- 1. Device for dry preaant at  v 
(a    Sight picture dual sitr eight 

picture devices 
firing with know- 
ledge of results 

(Por furthar dlaauaalon of thla 
toplo aaa Tabla 1(A)  and page* 
11-13 of tha aoooapanylng taxt.) 

Participation 1 assigned;   1 
(b)  Positions Markedly limited due to weapon praaant for 
(c) Trigger squtoaa 
(d) Tracking 

2.  Tracking trainera feature. 
2. Tracking trainer 

ahortaga and i—mltlon reatrlc- 
tion*. 

assigned. 

(a)  Boraslghtlng which permits lo. pf instr. 
(f)  Pire control Instru- simultaneous 

elevation and 
deflection cor- 

ments in range firing tracer aaainltlon 
aomewtaat helpful In auboallber (g) Examination 

rections. firing)   however,  no  aooring la 
3.  Inert loading aaployad. (Por further 

practice round. 
k. Model of sight 

for effective 
Instruction ahow- 

(Por furthar dlaouaalon of thla 
toplo aaa tabla 1(A) aad pagaa 
14-16 of tba aooo^panylng taxt.) 

toplo aaa T t 
19-20 of th 

ing distance 
perspective. 

WÄSch 1. Moving target 1.  Moving target 
(b)  KD whloh varies both 
(e)  Transition 2.  Suboallber firing 

devices 
horltontally and 
vertically. 

2.  Suboallber device 
to provide real- 
istio baokblaat 
and noise. 

^ 



MKttK »STRVCTOR-TRAIIU RATIO 

JäL 

OBVIOUS DimitaicBs BmxHV 
TRAiniO ARD OnRATIOIAL SITUTI0I3 

 (6)  

COMMKHTS 

(7) 

PHASE II AMD IMPLiKENTATION 
REC0MHEHDATI0N3 

 m  
All Initruetion 
11? glTMi In 
. laltcd ununl- 

»A prtetlo« for 

tlaa and 

uitlon of thli 
A) ind pa«** 
vtajiag tut.) 

OtnopallT Inadäquat«.    lutano« 
of n««r-fatal aoeldant du«, 
po««tbl7t te Inadäquat« aupar- 
Tiilon. 

(for ftrthar dlasiutlM of thl« 
tople «•• Tabl« 1(A) and pag«« 
19-20 of th« «ooo^anylnf tMt.) 

(Vor dl«aua«ton of thli topla 
•«• Tabl« 1(A) wd pag« 21 of 
th« aoooapanylng t«xt.) 

Training proc«dur«»i 
JoD analyd« and de»«lopm»nt of ppoflclsnoy 
■Manu'««. 

2, Determination of optlmun clais «lie and most 
•dvtntageom dlatrlbutlon of praotloe. 

Training aldii 
1, D«T«lopm«nt of trainine »hell with »moke  charge. 

Inplenientatlon »uggeetlon»! 
I. Inolualon of poaltlTe motivation«! Incentive». 

Aiunia mntvcTOR-TRAim RATIO 

J5L 

OBVIOUS oimotHicgs BBTwar 
TRAiniO AID OPSRATIOIAL SITOATIOIS 

(6)    

C0MMEÄTS 

(7) 

PHASE II  AND INFLBtEXTATIOK 
RQCOHMERDATIOirS 

(8) 

tin« and anw- 

. i • i 
'dud«" In 
cut down 
training. 

. »»Ion of thl* 
. ,'A) and page» 

anting text.) 

Claa« 31a«i    180 to 220 

Jo. 2L Inatruotorai    2 to 8 

Appralaali    0«nerally Inadäquat« 
•v«n with h' 
tor«. 

highly qualified Inatruo- 

(Por furthar dlaouaalon of thl« 
toplo •«« Tabl« 1(A) and pag«« 
19-20 of th« aoeoapanylng taxt.) 

I. Tracking training appaar« to be 
unreallatle. 

J. Aaount of actual firing contri- 
bute« alaoat nothing to th« 
■aatary of firing and markaaan- 
ahlp. 

(For furthar dlaouaalon of thia 
toplo a«« Tabl« 1(A) and page 
21 of the aocoapanvlng taxt.) 

Soae evidence that 
■tudenta have 
difficulty maatar 
Ing the principle 
of "tree type 
aight. 

Training proeedureai 
1. Job analvala and development of proficiency 

meaaurea. 
2. Determination of optinun claa» «lie and most 

advantageoue dlatrlbution of practice. 

Training aid»; 
1. Tracking trainer. 
2. Dry firing device with krowladge of reaults. 
3. Three-dimenaional device to teach boreaightlng 

principlei. 
k- Device  to teach principle« of the tree-type 

aight. 

Implementation »uggeatlon»! 
I.  Inclu»lon of poaitive motivational Incentive». 

ARHDIO »STRDCTOR-TRAinE RATIO 

(5) 

OBVI00S DIPPHHBICB3 BBTWEEM 
TRAIlfINO AID OPSRATIOIAL SITÜATIOBS 

 ikl  

COKMERTS 

(7) 

PHASE II AND IMPLEMENTATION 
RECOMMENDATIONS 

 (ii  

i* to weapon 
' Mon reatrlc- 

ar aaaunltion 
aubcallber 
scoring la 

aion of thia 
A) and pag** 
Denying text.) 

Claaa Sliai  AMlleat claaa 
ob»«rv«d oon«l«t«d of 156 man 
preeent at problem out of 185 
aaalgnadj largaat claaa uaa 219 
preaant for training out of 230 
aaalgnad. 

Si. st  In«truetor»i 4 to 7 

Appralaali 0«n«rally Inadequate. 

.. Lack oi reellem in aubcallber 
firing. 

I, Lack of real!am in moving 
targate, 

(Por furthar dlaouaalon of thia 
toplo a«« Table 1(A) and page 
21 of the aocoaq>anying taxt.) 

(For furthar dlaouaalon of thia 
toplo a«« Table 1(A)  and pagea 
19-20 of th« aoooapanying taxt.) 

Weapon «hortage 
limit» training, 
aometime» to aa 
little a» four 
hour». 

firing pine and 
ahouldar reata, 
when uaed aa a 
ground reet In 
prone poeitlon, 
ere  eaally 
broken. 

rralninx procedurea! 
'    Job analyai» of mark» inshlp performance. 

Development of proficiency raeaeuraa on varloua 
phaaea of mai*kamanahip performance. 
Determination of optimum length of block» of 
inatruction and optimum dlatrlbution of 
practice. 

k- Determination of optimum claa» »it» which can 
be taught  to a defined criterion of proficiency. 

Training aid»! 
Development and validation of a knowledge of 
reaulta device for uee in dry firing practice. 
Development and validation of realiatlc  track- 
ing trainer which permlta alaultaneoua elevation 
and deflection training. 
Development and validation of realiatlc  »ub- 
oaliber firing device which provide» nol»a and 
beckblaat oomparable to eervloe ammunition. 

k. Modification and validation of axiating aight 
picture device co provide dietanca perapectlve 
when targate vary in range. 

5. Development and validation of varloua training 
filme on varloua aapecte of recollle»« rifle 
markamanahlp. 

H -j'mentation »uggaatlonat 
.  Inolualon of poaitive motivational incentive». 

I 



TABLE 1(J) 
THE 60 at. MORTAR 

»STRDCTIORAL 
TOPIC 

(1) 

TRAiniO AIDS 

Actually ftvloyad 
(2>) (2b) 

APPRAISAL OP THE 
HOTIVATIOI  (KXTRIISIC) EKPLOTED 

 [21  

FACTORS OP UtARniO 

ik) 

IISTh 

cr«i« Drill 

(Fraetla* tSt fit) 

Taehnlou» st &££> 
Including) 
(»). ArltlMwtlc ooapoiMQt« 
(b)  PoFHtrd obitrratlon 

prootdurt 
(o)  Pir* eoMMndi 
(d)  Pir* adjuataant 

Ranga Pirin« 
(a) fralnln« ahall 
(b) Rang* firing 

AMteinltlon azpandltura 
rangaa trom 2 to 6 rounda 
RE pap tralnaa. 

lona 

1.  Cook Daaooatrator 

OTA 
Tarraln boarda 
Puff boarda 
Puff atloka 
Miniatur« rang« 
with aoua« trap 
davloaa 

1. Training ahalla 
(Inart) 

1. Pll» to daaon- 
atrat« propar 
epaw parforaanoa. 

1. Modification of 
Cook Daaonatrator 
to ahoH ahall 
trajaetory. 

2. Claaa alia work- 
ing aook-up of 
M-U Sight. 

1. Real1atla claaa 
alia and Indivi- 
dual alght and 
reticle daTloaa. 

2. Plla on ua« of 
bloooulara. 

3. Plla« on flra 
adjuatmnt and 
forward obaarra- 
tlon. . 

Training ahall 
with aaoka charga 
Tlala. 

Motivation «aployadi 
1. SOM intar-tquad ooapatltlon. 
2. Soaa aalf-ao^atltlon In laying 

■ortara agalnat tlaa. 

topralaali 
Sine« approzlaataly 80 houra of 
ooapanj tlaa la allocated to 60 
■a.  Inatraetlon,  tha laok of fro- 
quant and readily acblaTad poal- 
tlva goal« la laportant. 

(POP further dlaouaalon of thl« 
topic aee Table 1(A)  and pagaa 
11-13 of tha acaoapanylng taxi.) 

frjotloei 
zoeaalvel oeaalvely ■aaaed - aa aiob «a 

6-9 boura of crew drill In on« 
day. 

iCTKag' a, «ICSeugb aaount depend« on 
weapon and aaunltlon atrallablllty. 

KnowlydAe £f Reattltai 
Pair to poor, depending on llie 
Inatruetor'i ability and att ^ant 
coach'a intereat and ability' 

In rang* firing, fair to poor; 
Inart training ahall gl»ea little 
or no knowledge of reaulta; 
erratic rounda tend to throw 
«tud^nta1 JudgpMnt« off. 

(For further dlaauaalen of thla 
tople aa« Table 1(A) «nd pa«oa 
14-19 of tb« aaooapanying t«»t.) 

Claat 3U ■ 
obaarred 
ppeeent •- 
aaalgnetl;  :    . 
preaant f'■ 
aaaignad. 

Jo. of jns v 
uauaTTy r»«'1 

alie. 

Aporalaal; 
to Baifav»' 
for adaque • •• 
and euperv^' 
type of lr-'• 
aularly «F  '■' ■ 
It raqulrr 
ttruetop p<■i 

(For furt  "• 
topic  aer 
19-20 of 

TABLE 1(1) 
THE 81 mm.  OD I».2 Inch MORTARS 

IISTRUCTIOIAL 
TOPIC 

JIL 

TRAIIXIO AIDS 

Actually Eaployed 
(2«)  

■ceded 
(2b) 

APPRAISAL OP THE 
MOTIVATIOI  (BXTRiniC) EMPLOYED 

O) 
PACTOM OF UAMUO 

(U) 

IESTF 

Crew Drill 

Otuiner'a E»anlnatlon 

Technique of Fire 

Range Firing 
Aminltlon «xpendltupe 
(61 m.): 
TP'a....60-250 rd«.  per 

Co. 
HE'a....1 rd. pap 2 

trainee* 
600 rd».  pep Co. 

Ammunition expenditure 
(I*.2): 
100 rda. 60 an.  per Co. 

M-10 Plotting Board 

STA'e 

Cook Deaonatratop and 
OTA'a 

Qpoup alia M-10 
Plotting Board 
Miniature rangaa 
Burat markera 
(atloka) 
Puff boarda 

1. Training ahall 
a—unltlon 

2. Subcallbar (60 a 
■ortar for li.2) 

1. Oroup alia plotting 
board 

1. Plla 

1. Plla 
2. Oroup alia (work- 

ing) model« of 
eight« fop both 
weapona 

1. Plla 

Training ahall 
with aaoka charge. 
In I*.2 aubcallbap 
ahalla capable of 
peaching k.2 
rangaa. 

1. Participation 
fllaa. 

2. law davlce to 
train on M-10. 

Harked abaence of poaltlva Incen- 
tive«. In »lew of the extended 
tlae devoted to the«« waapona, tha 
01 tm.  eapeclally, poaltlva Incen- 
tive« In the fora of eaally 
attained goala (frequently avail- 
able) are laportant. 

(For further dlaouaaloB of thl« 
tople «•• Table 1(A) and pagaa 
11-13 of the aoooapanylng text.) 

m Üei y aaaaed. Certain phaaea of 
Inatructlon appear to gat inauf- 
flolant opportunity for practice. 

PartlolMtiffi' 
Dependa on weapon« available and 
a—mltion allowanoea. One round 
(61 aa.) par 2 trainee« ia prob- 
at- '".j Inaufflclent, and 100 rounda 
Of 60 tm.  par ocapany (250 sen) 
uaad aa «ubeallber for U>2 Inch 
ia likewlae inadequate for aarka- 
aanahip practice. 

Inowladx* si »»«wltti 
Fair to poor. 

(For further dlaeuadon of thla 
tople aee Table 1(A) and pagaa 
14-16 of tha accoapanylng taxt.) 

cla»« aitr 
obaervad c . "y 
preaent at   . 
aaalgnad)  i — , 
present  fc ■   ■  ■% 

aaalmad. I 

a- <i£ £" > - -'.«i«; 

to provide ■ ' 

tlon and  s 
adaquatal) 
reaulta  In :   • 
ing conal 
and phyal 
one poat). . ..Ul 

Inatruotlc • • <i 
tlva aeth.-- . .«1 
require«   n 
tor p»r«on 

(For fUpt 
tople  aee 
lf  20 of 



ip Lxunn 
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HSnroCTOR-TlUIlIIB RATIO 

(5) 

OBVIOOS oimitncKS BBTWMI 
TlUiniO AID OFSRAnOIAL SITDAT10BS 

(6) 

coNtnrrs 

i2L 

PHASI II AID IMFLBUtlTATIOl 
RJtCOKMKIDATIOl 

JiL 

">u drill In on* 

.nunt dapand« on 
l Won «Talltbllltj 

öBaopTÖdoo 
i MnllMt Ol*M 

äoaalttod of 129 Ma 
praaant at problaa oat of 200 
aaal(nad| tamaat olaaa »a 321 
praaant for tMlata« out or 375 
aaaifnad. 

•aitai 
■»candl 

& 
_ „_   2 to 12, 
ra»araa ratio to olaaa 

»pandlng on tha 
Uty and atvdant 
and ability. 

ii, fair to poor; 
«•all glvaa llttla 

f raaultaj 
■.-ad  to throw 

l>)tS ttt. 

itcuualon of thla 
(A) and pagaa 

".u^poaylni tast.) 

IS 
Maua 
alM 

ippflaali OOBOrallj Inadaqoata 
to itaat avaa alnliw ra^olraaaata 
for adäquata Inatruetloo, ooatrol, 
and anparrlaloa. "County fair* 
typo of Inatnotlon la a partl- 
ealarly approprlata Mthed, but 
It roqulraa and laoraaaa In In- 
atruotor paraomal. 

(For furthar dlaouaaloo of thla 
toplo aaa fabla 1(A) and p^|aa 
19-20 of tba aeeoopanylaf taxt.) 

1. Tarroln faataraa In training 
vary aarkadly fro« thoaa to bo 
azpootad la ooabat. 

2. Praotlonal aattlaga ara lueludad 
la training althougb aoaa Indi- 
cation thay ara not naod In 
eoatoat. 

3- Inaufflolant (and poaalbly OOD- 
fttaiai) training on binocular 
and alidad* utilisation. 

k-  Flald firing appoara aoaaidiat 
unroallatlo In tanM of targata 
uaod. 

(For further dlaouaalon of thla 
toplo aaa Tabla 1(A) and pag* 
21 of tha aoooapanylng taxt.) 

7. 

""County fair* typ« 
of taatruotlon 
■Ight ba a good 
training taeb- 
nlqu*. 
Ranga aatlaatlon 
training appaara 
Inadaquataly 
■attarad. 
larly phasaa of 
Inatruetlon appaar 
not to b* aaatarad 
bafora prooaadlng 
to latar topica. 
Much of tha train- 
ing aatarlal la of 
an Intallactual 
laval aboT* that 
of tha atraraga 
train««». 
firing of a nutbar 
of Bortar* into 
alngla (nail !■- 
pact area tanda to 
eonfUaa knowladg« 
of raaulti about 
tha firing of any 
ona waapon. 
Taatlng appaara 
highly unraliabla. 
Saquane« of fir« 
ooaaanda ara 
poorly, if at all, 
■aatarad. 

Traialn« prooaduraai 
1. Job analyala or rarioua phasaa of 60 m. aortar 

■arkaaanahlp parfonaanoa. 
2. Datanalnatlon of raliabla aaasuras of profloi- 

anoy. 
3. Datanalnatlon of optiiu« class sis« (inatruotor- 

tralna« ratio). 
If. Dataralnation of tha optiaaa length of blocks 

of Instruction and aost affactlva distribution 
of praotlc*. 

5. Datanalnatlon of affactiv« method» of teaching 
skill» Nhlch auat be executed in a given order, 
«ich aa, for axaapla, the  re oomand» in 
■ortar firing. 

fralnlnx aldsi 
. Davelopaent and Talidation of aaoka charge in 
training ahalla. 

2. Developaent and Talidation of ■odified Cook 
Daiaoaatfator to illuatrate aortar shell 
traJaot^ry. 

3. Production of training fllas to teach crew 
drill, forward obsarration procedure, adjuat- 
»ent of fire, etc. 

1». Developaent and validation of olaaa else work- 
ing sock-up of H-k  Sight. 

5. Developaent and validation of realiatic binocu- 
lar reticle with target and burst Indicator 
(group and individual site). 

.eMntation suggestions: 
Developaänt of aortar firing ranges to permit 
adequate knowledge of results for each of 
aeveral aimltanaously used firing point». 

m 
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iianocTOR-TRAim RATIO 

(5) 

OBVIOOS DIFPKRBICBS BETWSEI 
nUIIIlO AID OPBUTIOIAL 3ITÜATI0I3 

(6) 

COMMMTS 

(7) 

PHASE II AID IKPLSQIITATION 
RKCOMKEIDATU'IS 

(8)  

Ttaln phaaea of 
to gat inauf- 

-j  for practice. 

evallable and 
■3aB.  One round 
Ineea la prob- 
end 100 round» 

•may  (250 sen) 
for 1|.2 inch 

:'iate for aarka- 

.ussion of this 

.«A) and pages 
.. .npanying text >) 

Class aiiai Saalleet olaaa 
obeerved consisted of 161* aaa 
preeent at problaa out of 181 
eeslgaedi largest claaa waa 322 
praaant for training out of 358 
assigned. 

IS« of Instructor»i 3 to 9 

A^praiaali Oenerally Inadequate 
to provide the neceeaary inatrue- 
tlon and supervision. Lack of 
adequately quelifled loa&uotore 
result» In aortar concurrent train, 
lag conelsting of close order drli: 
and physical training (observed et 
one post). 'County fair" type of 
inatruetlon appears to be an affec 
tive aethod of instruction, but it 
requires soae lucreaae in Instruc- 
tor p«r»onn«l. 

(For furth«r discussion of this 
toplo aee Table 1(A) and pagaa 
19-20 of tha aoooapanylng taxt.) 

Lack of realistie ranges st 
which waapon is fired. 

(For discussion of this topic 
see Table 1(A) and page 21 of 
the aoooapanylng text.) 

1. Occasionally, whar 
there was 81 las, 
shortage, the 60 
na, was used. 
Thla aay result in 
soae confusion. 

|2. Insufficient I*.2 
weepons for trsin- 

ig,  Soae posts 
unable to give anj 
instruction st all 
M-10 Plotting 
Board Is too com- 
pllcated for nas- 
tery within train- 
ing tiae »Hotted. 

i.  Testing conditions 
(gunner's exaaina- 
tion) lead to un- 
relieble and 
»purlou» results. 

5. Considerable dis- 
crepancy between 
tiae allotted to 
instruction per 
company and amount 
given per indivi- 
dual. 
"County fair" In- 
structlur observed 
seeaed to be fslr- 
ly effective. 

Ä 
?. 

 ng procedures; 
Reeearoh on optimum time for block» of inatrue- 
tlon and aost advaotageou» distribution oT 
practice. 
Determination of optiaua inatructor-trelnee 
ratio for aoat effective learning. 
Deterainatlon of Job requirement» and profici- 
ency me«suremer.t» for aaatery of M-10 Plotting 
Board. 
D«v«lopa«nt of Job analyal» and proficiency 
aeasuras. 
Research on personnel selection for mortar 
Instruction. 
Re-deslgn and alaplify H-10 Plotting Board. 

Training aid»; 
1. Development of group else working model» of «11 

mortar sights. 
2. Developaent of smoke round» for training 

range». 
3. Production of film» to teach technique of fire 

and M-10 Plotting Board.  • 
I     Subcaliber »hall» capable of reaching reallatio 

rengea. 

I^lementatlon suggestions! 
1. Employ positive motivational incentive». 
2. Re-evaluatlon of th» need for pereonnel »elec- 

tion for aortar training. 



The tables are an attempt to summarize the most important 
material concerning marksmanship instruction obtained from the 
observations of training. The tabular summaries are presented 
under the following headings: 

1. Instructional topic 
2, Training aids 

a, actually employed 
b. needed 

3« Appraisal of motivation (extrinsic) employed 
I).. Factors of learning 

a. practice 
b. participation 
c. knowledge of results 

f>.  Instructor-trainee ratio 
6. Obvious differences between training and operational 

situations 
7. Comments 
8. Phase II and implementation recommendations 

The discussion to follow in this section will deal with the first 
six of the columnar headings. 

1. Instructional Topic 

The first column in the tables divides the weapon training 
into broad categories of instruction. Further sub-divisions were 
attempted, but they did not add significantly to the summary. It 
should be noted that no attempt was made to Job analyze the in- 
struction. One of the recommendations growing out of this survey 
is that a Job analysis should be undertaken, but such activity is 
beyond the scope of the present project. 

The instructional topics listed are taught by any one or a 
combination of the following methods:  (1) the lecture, (2) 
demonstration, and (3) practical work. Although the word "lec- 
ture" does not appear anywhere on subject schedules, lesson 
plans, and/or any other training literature, there can be no 
doubt but that the lecture is the most frequently practiced 
method of instruction. Lesson after lesson was observed in 
which the principal instructor, wearing (or talking into) a 
microphone, lectured to classes of 150 to 300 men. This was 
referred to in official language as a "conference," on the 
rationalization that the instructor, in the last minute or two 
of the hour, would ask anywhere from one to three questions of 
individuals in the class or of the class as a whole. Whatever 
might be the official name given to this instruction, the fact 
remains that it conforms to the conventional definition of a 
lecture. 

Demonstrations were usually incorporated in the lecture 
presentation. However, it should be borne in mind that the 
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class size frequently was In excess of two hundred men; hence 
T      It was not surprising that many men were unable to see the details 

"**      of the demonstration. Moreover, the physical environment in 
which the training occurred frequently worked against effective 
instruction» For example, at some posts there was a shortage of 
public address systems, bleachers, and other facilities and equip- 
ment normally associated wich mass-training situations; accord- 
ingly, it is probable that large numbers of trainees did not hear 
or see significant portions of the information presented. 

Probably the most effective technique employed is the practi- 
cal work——except for the fact that there were usually too few 
Instructors to circulate among the trainees and to supervise the 
practical work. Accordingly, considerable reliance is placed on 
the principal instructor "talking through" the problem. That 
is to say, as the instructor calls out the operation or movement 
to be performed, the members of the class pßrform the specific 
task. 

It has already been said that the practical work is the most 
effective technique employed. Insofar as "talking through" is 
at attempt to provide practical work——that is, to get the student 
Sarticipating in the training—it is a good instructional method, 
owever, under present practices (large classes and insufficient 
supervisory personnel), "talking through" a lesson la, for all 
practical purposes, synonymous with "by the numbers" instruction, 
unless qualified assistants in adequate numbers are provided, the 
instructor cannot know to what extent his instruction is being 
learned. Evaluation of instruction will be discussed in greater 
Mil in a later section of the report under the heading of 
^-':i.oncy measures. 

2, Training: Aids; Actually Employed and Needed 

The first half of column 2 in the tables deals with aids 
observed as actually employed during instruction. While a number 
of training aids and devices may be listed in local training aids 
catalogs or lesson plans, the entries under thin  heading are re- 
stricted to aids seen to be actually employed» As a result of 
this restriction, it can be said with some degree of certainty 
that, at present, most marksmanship instruction is presented with 
a minimum of training aids. 

In general, the weapons themselves, or ocher operational 
equipment, are employed in the instruction. However, reliance 
on the weapon as a training device sometimes operates to limit 
the effectiveness of the instruction. For example, only two of 
the six installations visited had as many as five Ij.»2-inch mortars. 
At one post there was a serious shortage of 75-mm recoilless rifles 
(about ten or twelve) while a nearby National Guard unit was al- 
leged to have about forty in storage. Still another post, with 

^      fifty companies undergoing various phases of instruction, reported 
^      only 57 M-10 plotting boards, 
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Furthermore, it is not enough merely to furnish the trainee 
with operational equipment, because the equipment is frequently 
not functional. For example, it was observed that during Ml 
rifle firing it was necessary to hand operate the bolt on large 
numbers of the weapons. . The Browning Automatic Rifle was also 
seen to be persistently malfunctional, and the condition of many 
other weapons which are constantly in use also leaves much to 
be desired. 

In general, it appears that the reason for the extensive 
weapon malfunctions during training is that there is not sufficient 
servicing and examination of the weapons. The shortage of ordnance 
personnel to perform this function is emphasized by the fact that 
rarely are qualified ordnance personnel present on the training 
area to service weapons. 

Closely related to the problem of weapon availability and 
condition is the availability of ammunition. In the absence of 
ammunition to fire, marksmanship proficiency can only be a matter 
of conjecture and Inference rather than of demonstration and 
measurement. For example, one post visited was without any tracer 
ammunition; hence, all the instruction and practice which depend 
on tracer ammunition were close to meaningless. While the train- 
ees did get to fire the machine gan at targets, they got no oppor- 
tunity to adjust their aim by observing the strike of tracer 
bullets. 

Subcallber firing as a training aid. Ammunition allowances 
become particularly Important when the weapons are of such size 
that the firing of many service rounds becomes expensive. Thus 
instructional practice firing with the mortars, the recoilless 
riflest and the rocket launchers is seriously curtailed by ammu- 
nition cost and shortage. To overcome this limitation, some sub- 
caliber devices are in use. In general, these are good as far 
as they go. However, some Important improvements in the subcaliber 
devices are indicated. For example, present subcaliber firing 
with the recoilless rifles is highly unrealistic. Two important 
elements, the backblast and the noise, are missing during training. 
All that can be said with certainty about the training is that the 
trainees learn to fire .30 caliber ammunition with a 75-mm recoil- 
less rifle. The [|.,2-lnch mortar is fired with 60-mm mortar ammu- 
nition as subcaliber; hence, the emotional factors (the danger 
and noise) are present in this situation. However, even this 
situation lacks some realism since the 60-mra mortar cannot be 
fired at the ranges to which the 1;.2-inch mortar would normally 
be used. 

It should be emphasized that under present practices and 
ammunition allowances, no i^,2-inch ammunition is fired during 
training. Under the circumstances, no If.2-inch ammunition can 
be curtailed. Moreover, the fact that no service ammunition is 
expended means that marksmanship performance is, at best, only 
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a matter of conjecture drawn from the subcallber firing. The 
question to be considered Is whether or not the training objective 
Is achieved. There Is no doubt that at the present time profi- 
ciency on the ij..2-lnch mortar is neither measured nor evaluated 
adequately. The discussion of proficiency measures, however, has 
been postponed until a later section of this report. 

Some allowance should be made for the expenditure of ammuni- 
tion for developing proficiency measures and for validating the 
effectiveness of various subcallber devices and training procedures. 
If aramunitlcn were available in unlimited quantities, it would be 
obvious that the best way to learn to fire a weapon is to fire 
with live ammunition. With limited supplies of ammunition, the 
problem becomes even more .important. Until reliable proficiency 
measures are developed and validated, the effectiveness of any 
Increase or decrease in ammunition allowances cannot be assessed. 

In the meantime, until the subcallber devices are validated 
against reliable proficiency measures, sound principles of learn- 
ing indicate that, wherever subcallber devices are or can be 
utilized, they should provide those elements which are of training 
importance. Although noise and cues to danger can be omitted in 
early stages of training (where conceivably they might inhibit 
learning), they should be included at some point in the training 
where they might contribute to the learning. 

Training films. Under the column headed "needed" training 
aids, there are listed, among others, a number of training films. 
Although a number of marksmanship films are indicated in SR 110- 
1-1, the observers saw only one film employed during training. 
That is to say that of the 1120 hours of instruction observed, 
cnly one hour included the showing of a film directly related to 
marksmanship.  In view of the large number of films which are 
available, the many which should be used to advantage, and thoae 
which ought to be produced, it is discouraging to discover that 
almost none are used in marksmanship instruction. 

It is possible that this situation stems from a statement 
contained in official Army literature.  Specifically, Army Train- 
ing Program 7-600-1 (Section I, paragraph 9b, dated 21 June 1951) 
reads: 

Training films and film strips are valuable aids to 
instruction. They should not be substituted, however, 
for otner more appropriate methods of instruction, nor 
should they detract from the emphasis being placed on 
practical work. 

As far as it goes, the statement is not a bad one. However, 
two important questions should be considered in this connection. 
First, what "more appropriate" methods of instruction are used 
in the Array? Second, why must it be assumed that the film sub- 
stitutes for something else? Or, that the films would detract 
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from emphasizing practical work? 

During the past several years, research has indicated that 
there are few methods of instruction—particularly in mass- 
training situations-—more effective than instruction with film.* 
Moreover, research in recent years has demonstrated that films 
dealing with technical material are particularly effective aids 
to instruction when, among other characteristics, they provide 
for student participation during the screening. It is an error 
to consider that an instructional film is a training method in 
itself. It is, rather, an aid which the good instructor uses to 
increase the effectiveness of his te .ching. 

Probably the reason that films are not employed is that in- 
adequate provision is made for their use. Accordingly, one recom- 
mendation which emerges from this discussion is that training 
Installations should be surveyed to provide buildings, equipment, 
and efficient distribution facilities, all devoted to an increased 
use of training films. 

It might be noted, parenthetically, that recent research con- 
cerning the role of television in the classroom indicates that 
this latest medium of mass communication may solve a number of 
the problems presently holding back the use of instructional 
films. Furthermore, television holds promise of value as an 
instructional technique. However, the utilization of television 
in marksmanship instruction is not anticipated for the immediate 
future. Accordingly, this report has been confined to instruc- 
tional procedures and materials currently available. 

The importance of this problem cannot be exaggerated. Thou- 
sands of men undergo Army training daily in groups ranging from 
ISO to 300 men each. The instructors, while for the most part 
willing, are not well prepared and qualified to teach.  Some, 

■:!-As of this writing, the Instructional Film Research Program has 
issued some 22 technical reports covering experiments most of 
which employed film and no-film groups. The evidence that learn- 
ing occurs from films is overwhelming. See especially the follow- 
ing:  P. Ash, "The relative effectiveness of massed versus spaced 
film presentation," SDC-269-7-3J J» Zuckerman, "Commentary varia- 
tions: Level of verbalization, personal reference, and the phase 
relations in instructional films on perceptual-motor tasks," SDC- 
269-7-i|; W, S. Vincent, P, Ash, and L. P. Greenhill, "Relationship 
of length and fact frequency to effectiveness of instructional 
motion pictures," SDC-269-7-7; D. M. Neu, "The effect of attention 
gaining devices on film-mediated learning," SDC-269-7-9; N. Jaspen, 
"Effects on training of experimental film variables. Study I: 
Verbalization, rate of development, nomenclature errors, 'how-it- 
works», repetition," SDC-269-7-17. 
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Indeed, appear to be only marginally qualified In the military 
professional sense. Furthermore« as already noted, the most 
frequently employed method of Instruction Is by the lecture In a 
physical environment which, charitably described, Is less than 
Ideal« Now then. If films have been found to be helpful to good 
Instructors under the best of conditions, certainly there Is 
reason to believe that the present Army Instruction could be 
measurably Improved with good training films. 

Conclusions« Table 2 presents a complete listing of training 
aids which are recommended together with recommendations for 
further research (Phase II), This discussion on training aids, 
however, will be concluded with a listing of a few observations 
which are considered of paramount importance, 

a. Pew training aids or devices are used in marksmanship 
training. In view of evidence that training aids are 
valuable tools for Instruction and learning, their 
extensive use should be encouraged. Usually opera- 
tional equipment is used, but this frequently (and 
paradoxically) limits the effectiveness of instruction 
as a result of both weapon malfunctions and shortages 
and ammunition costs. 

b. In general, the most frequently used aids other than 
operational equipment are graphic training aids. These 
were seen to be quite inadequate in size and, frequently, 
confusing in content. While these comments apply in a 
general way to all the posts visited, there is a wide 
variation between posts—-even between units within a 
single post-—in the degree to which the generalization 
applies, 

c. Devices are needed which will provide the trainee with 
practice under as realistic a situation as possible 
together with meaningful and immediate knowledge of 
results. 

d. A device is needed which will provide meaningful and 
immediate knowledge of results when the operational 
equipment itself Is used. 

e. A number of films are available which are not used. In 
addition, new films should be produced which will Include 
such factors as student participation. 

3. Appraisal of the Motivation (Extrinsic) Employed 

3y extrinsic motivation is meant incentive conditions outside 
of the trainee (reward and punishment) which are determined by 
the instructor or the training environment. This is to be dis- 
tinguished from intrinsic motivation by which is meant conditions 
which are within the trainee (desire to achieve, willingness to 
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TABLE 2 iBUUlllil  im'Ulll'lÄllUJ^ 

SUMMARY OP TRAINING AIDS NEEDED 

WEAPON TYPE OP TRAINING 
AID RECOMMENDED 

PHASE II AND IMPLEMENTA- 
TION RECOMMENDATIONS 

All Direct 
Plre Weapons 

1* Device which gives 
knowledge of results In 
dry firing. 

2« Device which automati- 
cally scores and yields 
immediate knowledge of 
results in wet firing. 

},  Training films for ori- 
entation and technical 
instruction. (Participa- 
tion-type films for the 
latter.; 

All Weapons 
(when used 
in tracking 
moving ob- 
jects) 

1. Device which gives both 
elevation and defleo* 
tion tracking practice 
simultaneously. 

1. Development and vali- 
dation of a knowledge 
of results device 
which indicates bullet 
strike on 500 or 1000 
inch targets during 
dry firing practice. 

2..Development and vali- 
dation of an automatic 
and reliable scoring 
device for all wet 
firing situations 
which also yield im- 
mediate knowledge of 
results to the shorter. 

3% Production and valida- 
tion of training films 
on all phases of 
marksmanship instruc- 
tion. Special empha- 
sis to be placed on 
the development of 
participation-type 
films to provide for 
trainee practice. 

1. Development and vali- 
dation of realistic 
moving targets whose 
movements vary simul- 
taneously in both 
vertical and horizon- 
tal dimensions. 

M-l Rifle 1. Device to check reli- 
ably and accurately 
individual's ability to 
get correct sight pic- 
ture, 

2. Device to give visual 
and kinesthetic (i.e., 
muscle-sense) informa- 
tion and training on 
trigger squeeze (indivi- 
dual size). 

3. Group size working model 
of M-l rear sight to shov 
corrections. 

1. Development and vali- 
dation of: 
(a) instruments to 
measure an indivi- 
dual^ sight picture 
and sighting behavi.^ 
(b) individual trig^: 
squeeze device which 
gives kinesthetic and 
visual knowledge of 
results. 
(c) working model of 
M-l rear sight (group 
size) for instruction 
on sight changes. 



TABLE 2   (Cont.) 

SUMMARY OF TRAINING AIDS NEEDED 

t WEAPON TYPE OP TRAINING 
AID RECOMMENDED 

All Mortars 1« A training shell for 
use on training shell 
range which contains 
small smoke charge and 
which explodes on con* 
tact. 

2. Training films for ori- 
entation and technical 
Instruction (participa- 
tion-type films for the 
latter) • 

3. Modified Cook Demonstra- 
tor to show shell tra- 
jectory (all mortars). 

i+. Group size working model 
of sights. 

5. Long range subcaliber 
ammunition for ^.2-inch' 
mortar. 

PHASE II AND IMPLEMENTA- 
TION RECOMMENDATIONS 

Browning 
Automatic 
Rifle 

Grenade 
Launcher 

1. Development and vali- 
dation of training 
smoke shell for use in 
training shell range 
practice in Forward 
Observation Procedure. 

2. Production and valida- 
tion of training on 
all phases of mortar 
instruction. Films to 
be produced in light 
of recent research 
findings of providing 
for trainee practice 
and participation dur- 
ing film showing. 

3« Development and vali- 
dation of: 
(a) modification of 
Cook Demonstrator to 
demonstrate more 
effectively the rela- 
tionship of shell 
trajectory to sight 
and barrel changes. 
(b) group size working 
model of sights to 
give knowledge of 
results to class prob- 
lems. 
(c) subcaliber ammuni- 
tion for ^.2-inch mor- 
tar capable of reach- 
ing realistic rangea 

1, Device (individual) to 
teach trigger "press" 
and which provides 
klnesthetic and visual 
knowledge of results. 

1. Training shell which 
contains small smoke 
charge which explodes on 
contact yielding know- 
ledge of results. 

1. Development and val 
datlon of an indlvj 
dual size trigger 
squeeze device whip.v'. 
gives klnesthetic a- 
vlsual knowledge of 
results. 

1. Development and vali- 
dation of training 
shell which contains 
small smoke charge 
which explodes on con- 
tact yielding know- 
ledge of results. 

XX rmmwrm 



TABLE 2 (Concl.) 

SUMMARY OF TRAINING AIDS NEEDED 

WEAPON TYPE OP TRAINING PHASE II AND IMPLEMENTA- 
AID RECOMMENDED TION RECOMMENDATIONS 

Rocket 1. Three-dimensional de- 1. Development and vali- 
Launcher vice (group size) to 

teach principles of 
boresighting. 

dation of three- 
dimensional device 
(group size) to 
facilitate teaching 
the principles of 
boresighting. 

Recoilless 1. Three-dimensional de- 1. Development and vali- 
Rifles vice (group size) to 

teach principles of 
boresighting. 

dation of three- 
dimensional device 
(group size) to 

2. Inert service round 
for loading practice. 

facilitate teaching 
the principles of 

3. Sight picture devices boresighting. 
for effective instruc- 2. utilization of inert 
tion showing target- service rounds in 
distance perspective« loading practice. 

k- Subcaliber device which 
provides realistic 
backblast and noise as 
well as projectile 
capable of firing. 

3. 

4. 

Modification and vali- 
dation of existing 
sight picture device 
to demonstrate effec- 
tively target-distance 
perspective. 
Modification and vali- 
dation of presently 
used subcaliber de- 
vices to provide 
realistic backblast 
and noise. 
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r learn, zeal to excel, etc.)« Extrinsic motivation can be observed 
and its effect evaluated; intriitsic motivation, because of its 
subjective nature, cannot be so readily observed. Accordingly, 
this survey is limited to overtly applied and observable extrinsic 
motivation. 

Recruits in the Army arrive at the training area with vary- 
ing degrees of motivation to learn. There are some who have a 
drive to learn all they can, and some of these are driven by an 
ambition to excel (perhaps to qualify for OCS training) over others 
in the company. 

The opposite extreme is the group, which may be small, which 
is determined not to learn at all.  It is important to remember, 
however, that men who fail to learn are not necessarily deliberate 
in their failure; they may lack the required educational back- 
ground and/or capacity to learn the material. However, in ths 
military training situation—-in which large numbers of men are 
drafted into service-—there are certain to be some men there 
against their will. 

Between these two extremes of the intrinsically highly moti- 
vated and the deliberately negatively motivated, there are Indivi- 
duals who represent the entire range. Thus, if measurement were 
undertaken, it would probably be found that some recruits are 
indifferent-—they will learn, but they are not eager—-while 
others will be more and some less eager to learn. 

The experience of most teachers is that the more highly 
motivated the trainee, the easier It is to teach. However, moti- 
vation is a delicately balanced mechanism.  It is not static; it 
can and does change easily from moment to moment. 

Because motivation is so subject to change by environmontal 
pressures, extrinsic incentives are extremely Important elements 
in a training situation.  It should be remembered that what is 
done in the name of motivation can work either for or against 
the desired end. 

Accordingly, column 3 of Table 1 was included in the hope 
that the observations of training would uncover practices which 
heighten in a positive (i,e,, desirable) direction the trainees» 
inner desires to learn. Unfortunately, the best that can be 
said is that what incentives are provided are haphazard and in- 
consistent. There is a marked absence of positive incentives, 
and the emphasis appears to be on punitive discipline. Thus it 
was observed that, during the 10-minute class "break," recruits 
were required to do "push-ups" as punishment for defections such 
as falling asleep during the lecture or having their pocket flaps 
unbuttoned. 

This is not Intended to be a philosophical discussion about 
the need or adviaablllty for discipline and disciplinary measures. 
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The only concern here Is whether or not these measures have been 
applied at the proper time. Present knowledge of the effect of 
punitive action in a training situation leads to the generaliza- 
tion that the trainee will most likely undergo an emotional upset 
which will Interfere with his learning. Moreover, it must be 
considered that the effect of punishment is somewhat unpredictable. 
Positive (rewarding) Incentives are better than negative ones. 

Except in isolated instances, nothing of a positive nature 
is applied to heighten motivation. The practices which are 
generally employed can only be appraised as highly inadequate and 
too likely to depress the students1 desires to learn. Only in 
rare cases is there inter-squad or inter-individual competition 
with a real and relatively immediate rewarding goal to be achieved. 
One such case was observed during mortar instruction^ The class 
was divided into four teams, and the team which laid out the 
mortars most accurately and rapidly was declared the winning team. 
The slowest was the loser and policed up the weapons of the 
winners while the latter enjoyed an additional 10-ralnute "break," 
At another post, the five highest scorers on the mortar gunner^s 
examination were awarded, in mock-ceremonial fashion, medals made 
from the ends of tin cans to which ten-cent store ribbon waa 
affixed. 

The instances of applied imagination in this area are so 
rare that these two stand out as almost isolated cases. Except 
for these, extrinsic motivation was observed to be missing from 
the instruction to a marked degree.  In order to exercise control 
over the men, only strict disciplinary measures were applied dur- 
ing the learning periods. Such measures, in general, are of 
questionable value. There is reason to consider, moreover, that 
punitive discipline during training periods affects the training 
In a negative direction. 

Also weapon shortages and malfunctions probably have an 
adverse effect on motivation. There is perhaps no strong desire 
to learn to use a weapon which is seen to be persistently mal- 
functional even during training sessions. 

Still another factor affecting motivation is the apparent 
lack of official concern about the need for inclement weather 
schedules.  Another factor Is found in poorly qualified and 
disgruntled instructors who certainly (though not necessarily 
intentionally) militate against a desirable learning environment. 
As long as "pipe-line" personnel (i.e., "transient" personnel 
destined for transfer to other duty) are utilized as instructors-— 
sometimes against their wishes and frequently in the absence of 
any qualifications to teach the training and learning are likely 
to be adversely affected. 

Finally, although Ml rifle qualification scores are posted, 
they may have less effect on motivation than might be expected. 
There is no concrete evidence that large numbers of jnen qualify 
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by the ",30 caliber pencil," but there Is sufficient talk about 
it to consider it a possibility. Cheating is possible, and if it 
does occur, motivation to learn may give way to achieving high 
scores by other means, 

A further point should be considered in the matter of Ml 
rifle scores. Assuming that the scores are valid and honestly 
achieved, this question might be asked: What is done with the 
scores? Aside from awarding a medal to qualified men, nothing 
is done. The only people affected are the "bolos." Insofar as 
official Army records are concerned, these unqualified men repre- 
sent only a small fraction-—-15$ to 20%  at most of the trainees, 
Unqualified men are required to refire the course or take parts 
of the instruction over. Or, and this is what makes the scheme 
appear invalid, nothing is done. What then is the motivation to 
succeed? At best it is only an individual^ desire to identify 
with his group and not to be singled out as a failure. The 
emphasis is a negative one, since the incentive operates to bring 
the motivation only up to a minimum level. What is required are 
incentives which will make the trainee want to achieve his highest 
level of proficiency, 

1+. Factors of Learning 

Of particular Interest in this review was an evaluation of 
the degree to which basic learning principles were applied in 
marksmanship training. The following discussion, therefore, will 
deal with problems related to (a) individual differences among 
trainees, (b) massed and spaced practice, and (c) knowledge of 
results. 

Problems related to individual differences.  An implied 
objective of marksmanship instruction is to train Army recruits 
to a common level of proficiency.  In other words, the objective 
is a relatively "standardized" end-product. The Implicit hope 
is that each man will be able to take the place of any other man 
in the organization. 

To achieve the objective of a standardized end-product, the 
Army^ present scheme o^ instruction is to provide standardized 
instruction for all men. The rationale is that, if all men get 
the same instruction in the same way, they will all be equally 
trained. Unfortunately, this is neither logically nor practi- 
cally correct.  Of course, in the absence of adequate measures 
of proficiency, it is difficult to do more than make a subjective 
Judgment about this policy based on the observations of the 
training. These Judgments lead to the conclusion that many 
trainees fail to master indeed, to grasp---elements of the 
material included in the training.  This is the result, in large 
measure, of the fact that many men are taken through the training 
at too rapid a pace, while still others do not have the necessary 
intelligence and educational background to profit from the instruc- 
tion, even if it were slowed down significantly. Accordingly, the 
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end-products achieved by the present program of instruction vary 
considerably (from zero on up) In ability to perform the tasks. 

Since individuals vary in capacity to absorb instruction, a 
training program is required which is flexible and varied in its 
pacing, content, and practice; in short, it should be geared to 
the students» abilities and rates of progress«,  Although it cannot 
be expected that everyone can be made equally proficient, the 
degree of variation can be controlled somewhat by providing a 
greater degree of varied (and individual) instruction. 

At present the official implied (and sometimes expressed) 
position is that the Instruction is geared to the "average" or 
"middle" group of students. However, there is no evidence that 
any attempt has been (or is being) made to determine what the 
level of capacity is of a "middle" group. On the contrary, the 
content of instruction, ths amount of material to be covered, anc' 
the time devoted to each subject appears to be little more than 
arbitrary selection handed down from "on top."  Accordingly, the 
programs of instruction in the various weapons become highly rigid 
and stylized presentations of material with a minimum regard to 
the degree of actual learning. The result is not standardized 
trainees but rather recruits with greatly varying degrees of pro- 
ficiency. 

There is some Implicit recognition of the need for individual- 
ized training by the Army^ use of the coach-and-pupil method of 
instruction.  In the ideal application of this method, a qualified 
firer---and qualified instructor—-observes a trainee's performance 
and corrects errors as they occur. The method (as used in the 
Army at present) falls to achieve the desired result because the 
coach is no better qualified to give instruction than his pupil. 

Only one military training installation was observed to give 
instruction on the Ml rifle using "permanent" and specially- 
trained coaches, one to each firing point on the line. Under 
this scheme, a given coach seldom had more than six to ten train- 
ees to teach during any one period; hence, he came to know "his" 
students and was able to follow them through all their firing, 
giving immediate attention and assistance to firing problems. 

Moreover, certain current Army policies and practices mili- 
tate against adequate provision for individuallzöd Instruction. 
These are:  (a) classes ranging in size from 150 to 300 (or more) 
trainees with an average of four or five instructors, (b) student 
participation which involves "talking through" and "by-the-number ,'' 
instruction usually leaves the slow student behind in the training, 
(c) heterogeneous grouping of men in terms of ability to learn the 
material, and (d) marked tendency for the contents, schedules, and 
methods of instruction to be highly inflexible regardless of any 
given group's learning progress. This lagt occurs because of the 
absence of valid and reliable proficiency measures which, if applied, 
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would probably Indicate that the amount of learning falls far 
short of the amount of instruction given. 

It should be noted, however, that some training procedures 
are currently utilized which do mitigate, to a degree at least, 
the effect of individual differences among the trainees« These 
are:  (a) assistant instructors whose primary responsibility is 
to circulate among the trainees to give them individual attention, 
(b) special after-duty hours of instruction for recruits who have 
special problems, and (c) a "county-fair" method of Instruction 
in which relatively small groups of men go from one phase of 
instruction to another, each one taught by a different Instructor. 

Of these, the last appears to be the most promising. Divid- 
ing the class into smaller groups tends to reduce the Instructor- 
trainee ratio, thereby providing greater opportunity for instruc- 
tor-student communication on a face-to-face basis. This method 
is distinguished here from what is commonly referred to as "con- 
current training," because in the "county-fair" method each topic 
of instruction is of equal importance. The roving assistant 
instructors, referred to in (a) above, are of limited value. The 
observations of this kind of instruction indicate that unless 
each instructor feels and has a real responsibility to a group of 
trainees, he is likely to roam around giving only haphazard assist- 
ance. This means that the principal instructor has the task of 
not only supervising the instruction but also supervising the 
efforts of his assistants. Finally, (b) above is of extremely 
dubious value, because it is difficult to know when extra hours 
could be found for such instruction.  The schedule of instruction 
is so excessively crowded now that it would not be desirable to 
add to it further. Moreover, the regularly scheduled training 
sessions suffer from a shortage of qualified instructors; hence, 
it is difficult to envision the kind of instruction which could 
be given at other times, such as during the evening. 

An outgrowth of this discussion is the recommendation that 
research be undertaken to determine ways in which the variations 
of proficiency between individuals can be measured and effoctlve 
training techniques developed which take into account these indi- 
vidual differences.  Obviously, this means that a concomitant 
research project would be the development of proficiency measures 
to determine effectivenoss of the present and any revised training 
program. 

Problems related to the massing of training.  In general, 
weapon instruction appears to be excessively massed into single 
large blocks of practice.  It was not unusual to find, for example, 
that all mechanical training on a gun was taught in one day In a 
single six to eight hour session. This was also true of prelimi- 
nary marksmanship. The instruction on the Ml rifle, for instance, 
is usually divided into throe major topics, namely, mechanical 
training, preliminary marksmanship Instruction, and firing for 
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practice and record. As already noted, the first is frequently 
taught in one or two days of concentrated instruction. The second 
phase, preliminary rifle instruction, occupies approximately 
twelve to fourteen consecutive days of concentrated instruction 
on trigger squeeze, position excercises, breath control, scorebook- 
keeping, sustained fire (dry), and sc forth. Finally, after about 
sixteen days, the trainee is permitted to fire the weapon. This 
too is concentrated into three to three-and-a-half consecutive 
days of firing. 

Still another example can be found in mortar training; six 
to eight consecutive hours (usually within a single day) are 
devoted to preparation for, and administration of, the gunnels 
examination.  It can only be noted that such massing of practice 
or instruction usually has the offect of fatiguing and boring 
both students and instructors. Moreover, it should be pointed 
out that such massed instruction has usually been found to be 
poorly retained for an extended period of time. 

Experiments in the field of educational psychology indicate 
that, in both verbal and motor-skill learning, spaced practice 
is more effective than massed for retention of learning. Since 
it is clear that the Army is not concerned with training recruits 
for short-term proficiency, the present instruction schedules 
should be examined to find ways in which the instruction could 
be divided into more effective spaced periods of practice.  It 
might be suggested, for example, that the Ml preliminary rifle 
instruction be broken up by periods of interpolated firing prac- 
tice. Thus instead of all the firing occurring in three consecu- 
tive days with approximately three hundred rounds of ammunition, 
it would be more effective if brief firing sessions were intro- 
duced after instruction on each of the various firing positions. 
For example, it is almost certain that, instead of three hundred 
rounds in three days, a more effective distribution of practice 
would be thirty rounds per day for ten days.  It remains for 
experimentation to provide the answer to the question of what is 
the best distribution of practice. 

It is desirable that each of the infantry weapons be indivi- 
dually studied to find the most effective length of time to be 
devoted to various phases of marksmanship.  A reliable and valid 
measure of proficiency should include the retention of the skill 
over extended periods of time, not just immediately after the 
instruction. While such a study should be undertaken as a 
research and development program, its implementation requires 
careful and informed supervision. 

Problems related to "knowledge of results." By knowledge 
of results is meant presentation of information to the learner 
that a response h3 has made (verbal or sensori-motor, such as 
answering a question or firing at a target) is correct and 
accurate (or incorrect and inaccurate).  It has been demonstrated 
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at practical, experimental, and theoretical levels of investiga- 
tion that giving a learner such knowledge of results immediately 
following his response has a significant positive effect on 
learning. Moreover, the more meaningful the knowledge of results, 
the greater will be the facilitating effect on learning. Further- 
more, there is experimental evidence that in the absence of knowl- 
edge of results there is a significant deterioration of learning. 

In general, much marksmanship Instruction in the Array is 
distinguished by the absence, or substantial delay, of knowledge 
of results. There is, during instructional practice firing, some 
knowledge of results provided by tracer ammunition, marked targets, 
and correction of errors by assistant instructors. The real value 
of tracer ammunition during practice firing Is not fully known. 
However, in both firing and dry-firing practice, there is a marked 
delay, or absence, of Information which might guide the student in 
the correction or reinforcement of his last response. 

With the exception of trlangulatlon exercises during prelimi- 
nary rifle instruction, all forms of dry firing failed to give 
any meaningful knowledge of results.  Thus a trainee is likely to 
put forth only enough effort to satisfy the watchful eye of the 
instructor.  Since he has no information which tells him that 
his efforts are either right or wrong, there is no reason for the 
trainee to assume that he has not mastered the skill and that he 
needs more practice. Certainly the recruit realizes that the 
"coach," his fellow recruit, has no more Information than he has 
to determine the correctness of his movements. 

Accordingly, a major recommendation is for the development 
of devices suitable for outdoor use which will give the trainee 
immediate, shot-by-shot, information of where the bullet would 
have struck had he been firing live ammunition.  Still another 
device is required for use with live ammunition to provide the 
trainee Immediate information that his shot did (or did not) 
strike the target at the point aimed at. The simplest type of 
target would be one which would break and shatter when struck. 
However, it would be desirable that the student should know where 
the bullet did strike if the shot was a miss. Finally, the tar- 
gets should be Immediately replaceable to minimize delay between 
shots fired. The ideal type of target would b^ one which auto- 
matically would provide the trainee with immediate and meaningful 
knowledge of the progress he is making in learning marksmanship. 

It should be emphasized that these devices should be developed 
for use in early as well as late stages of training.  It is impor- 
tant that the student should be apprised of his learning'progress 
as early in the instruction as it is meaningful to Include such 
information.  At the present time knowledge of results is missing 
not only from early stages of learning but also from late phases 
of practice. For example, there is, at best, only delayed inforraa- 

f      tlon in the squad distribution and assault firing problems. During 
these problems, the standard operating procedure is to score the 

-18- 



lüiüjuiiiii nyiiuiimum 

problem at the completion of all firing. This c^elay has tho 
effect of making the information, when it is given, almost mean- 
ingless—-particularly when the trainee has no further opportunity 
to reinforce or correct his work, 

5.  Instructor-Trainee Ratio 

The column headed "Instructor-Trainee Rat.lü11 summarizes and 
attempts to appraise size  of classes observed relative to the 
number of instructors per class.  It was noted that classes ranged 
In size from 150 to 300 trainees. The number of instructors 
(principal instructors plus assistants) in attendance ranged from 
three to six. 

It is conceded that certain instructional topics can be 
taught effectively to large groups of students (when adequate 
facilities are available).  Such topics usually comprise general 
information and non-technical material. However, repeated in- 
stances were observed in which a lone instructor attempted to 
lecture to a company-size group without the aid of a public 
address system, without legible graphic training aids, and with- 
out bleachers for the class, to mention but a few of the handi- 
caps. Moreover, interfering noise and activities in adjacent 
training areas competed for the trainees* attention. 

Assuming that the necessary facilities and equipment are 
available for the instruction of large classes, there are still 
large numbers of training topics which, with current instructional 
materials, cannot be successfully taught on a mass-instruction 
basis. The section immediately preceding has already discussed 
the importance of individualized instruction and need not be 
amplified further except to mention the obvious fact that the 
degree of individualized instruction is a function of the instruc- 
tor-trainee ratio. 

It would be well to consider here some other pressing problems 
which are related to the central problem of the ratio between in- 
structors and trainees. First is the problem of trainee absences 
from instruction. During the observations the absences regularly 
averaged from lf?$ to 20^ of the company strength.  An examination 
of the causes for the absences provided the following:  (a) sick 
call, (b) kitchen police and guard duty, (c) classification and 
assignment interviews, and (d) other miscellaneous reasons, such 
as AWOL's and prisoners. 

Some absence from instruction Is to be expected. However, 
every effort should be made to keep it to a minimum.  In any case, 
where the percentage is as consistently large as it has been found 
to be, special provision should be made to have "make-up" instruc- 
tion. At present, the only available time for make-up training 
is during Commander's Time and after-duty hours.  In view of the 
fact that a trainee's time is fully accounted for in the regular 
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schedule, it Is clear that he could not logically Join another 
company for instruction on a specific topic without missing still 
another lesson for which he is scheduled during the same hour. 
As for Commander's Time, it would appear that company commanders 
are already faced with insufficient time for the activities which 
are necessary, such as inspections, weapon cleaning, etc. In any 
case, make-up instruction during both Commander^ Time and after- 
duty hours is likely to be limited by the shortage of instruction^.!, 
personnel qualified to give the training. 

Although no systematic search was made to determine the 
extent to which make-up training was provided, such instruction 
was not readily apparent. Moreover, the informal search which was 
made during the observational visits led to the conclusion that 
make-up instruction is clearly inadequate-—if, indeed, it exists 
at all.  It should be stated at this point that this discussion 
does not apply to men transferred to another company after missing 
more than three days of consecutive instruction due to illness. 

At least one suggestion can be made to minimize the adverse 
effect of absenteeism:  implement as many controls over the causes 
of absenteeism while at the same time providing regularly scheduled 
and adequately staffed make-up periods of instruction. 

In considering the problem from the point of view of the 
number of instructors involved in the ratio, a number of problems 
present themselves for consideration. Certainly the most urgent 
problem stems directly from official Array policy and practice 
relative to instructional personnel. At the present time, instruc- 
tors at infantry training installations are, for the most part, 
"pipe-line" personnel. That is, they are performing instruction 
duties while awaiting orders to something else. The quality of 
the instruction-—and it follows, logically, the end-product also— 
suffers from this rotation program to a perceptible extent.  One 
of the posts visited reported that the turnover of instructional 
personnel was 120^ in the last year» At this same installation 
there was found the extreme case of one company having a change 
of commanding officers six times within the sixteen-week cycle of 
training. Not only are instructors rotated at these rapid rates, 
but also they are provided in inadequate numbers.  An example of 
this situation was found at one post which, at the time of the 
visit, had 52 companies in training (a total number of trainees 
in excess of 10,000) with only a total (officers and enlisted men) 
of 113 instructors whose primary duty was weapon training. This 
installation was so hard pressed for personnel that one assistant 
instructor was always missing from the training area because he 
was assigned to kitchen police duty that day. Moreover, the 
shortage was such that the instructor was assigned KP duty even 
though he was a non-commissioned officer. 

It is submitted that such a situation is serious enough to 
require immediate attention and steps taken to solve the problem. 
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Considerable time and experience are required for an instructor to 
become familiar enough with the material of training to bu really- 
effective in the task of instruction. While no time limit can be 
placed for such an in-service period, it is clearly evident that 
the majority of instructors in infantry training are rotated long 
before they have even begun to develop any teaching proficiency* 
This was clear during the observations and is reflected in the 
quality of recruits who are trained by these instructors.  Again, 
no verification was readily feasible, but it was generally con- 
ceded that the average length of a tour of instructor duty at the 
training divisions was approximately three to four months.  Any- 
one who remained as long as six months was enviously referred to 
as a "homesteader." This situation adversely affects the training 
from the source of instruction, because the morale of the instruc- 
tor is reflected in his teaching. Moreover, he feels no desire to 
develop procedures and materials of instruction which might improve 
the training, because he feels that he will be on the job too short 
a time to put any plan into operation. 

A good training program requires, first and foremost, an 
instructional staff of well-qualified men in adequate numbers. 
The individual instructor cannot be blamed for expending only mini- 
mum effort when he is faced with short-term duty on a post where 
he is daily faced with such personal problems, to name bu one, as 
a shortage of housing. 

Accordingly, it is recommended that this entire problem be 
considered and examined to an extent beyond the scope of this 
present report. Although, as indicated, the problem is outside 
the purview of this study, it should be clear that the matter 
cuts across and affects all training effectiveness. Since this 
Is the case, the problem should be faced, and if possible, solved, 

6.  Obvious Differences Between Training and Operational Situations 

In the absence of clearly defined performance criteria, the 
findings of the survey cannot do more than suggest that certain 
practices were observed which should be examined further for their 
apparent lack of transfer value from the training situation to the 
operational one. Moreover, the problem becomes doubly important 
if, as it sometimes appears likely, the instructional situation 
makes the trainee dependent upon certain behavior "cues" which 
are unlikely to be present anywhere except in training.  Accord- 
ingly, it was considered advisable to draw attention to those 
practices which are clearly open to question.  These procedures 
have been included in Table 1 under the heading, "Obvious Differ- 
ences Between Training and Operational Situations." It should be 
noted that while these problems are "obviously" open to question, 
research may indicate ultimately that the differences observed 
have no significance. However, only systematic investigation can 
establish whether or not specific items listed are of importance. 
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For example, present marksmanship training involves extensive 
use of clearly defined targets, and a trainees task is to fire 
at these readily visible (types E and P) targets. Rarely does the 
trainee have to pick out and fire on partially concealed and poorly 
defined targets. Accordingly, subject to verification, it is 
hypothesized that firing on readily perceived targets fails to 
prepare the soldier adequately for the types of targets which he 
is likely to encounter in combat. 

Another example of employed learning "crutches" which may 
have a negative effect on later behavior was observed In the 
emphasis placed on "match competition" firing positions. For 
instance, pistol marksmanship is taught with the classical "match" 
standing position. Likewise, in Ml rifle Instruction, it was 
observed that trainees were directed to "mark" their heel and elbow 
positions on the ground so that they could return quickly to this 
position. These practices do not appear like those which can be 
expected under less artificial conditions. 

Since research has indicated that maximum transfer can be 
expected from close similarity between training and operation, and 
that transfer falls off as dissimilarity grows, it is recommended 
that the entries under this column of the table be systematically 
evaluated to increase the similarities which can b^ found to affect 
the transfer value of training. 

SECTION III 

PROFICIENCY MEASURES 

Table 3 is a summary of the observations and judgments rela- 
tive to the evaluation of training and the measurement of profici- 
ency. 

Column 1 of Table 3, entitled, "Weapon or Topic," comprises 
a listing of specific weapons or groups of functionally related 
weapons.  In the case of the i4.,2-lnch mortar, entries consist of 
Instruments or procedures which, while not weapons, are skills 
and procedures incidental and concurrent to marksmanship perform- 
ance with the mortar. 

Column 2, "Type of Firing and Ammunition Allowances," indi- 
cates the kinds of firing situations observed as well as Incomplete 
data concerning the amounts of ammunition expended or available 
for the firing. The reason that more complete information could 
not be gathered was that ammunition expenditures appear to vary 
considerably from post to post. Moreover, it was seen to vary from 
day to day on any given post.  For example, at onti post, at the 
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TABLE 3 
SUMMARY OP MEASUREMEHTS OF MARK3MAM3HIP PROPICIKMCY 

WEAPON OR TOPIC TYPE OP FIHIMO AMD 
AMMUNITUN ALLOMANCE 

TRAINIHO OBJECTIVE SUBJECTIVE (OBS&RVER) 
ESTIMATION OP TRAININO 3ÜCCESJ 

ARMY (OPPICIAL) 
RECORD OP SOCCES. 

H-i mn» Proflelenoy (itD and traial- 
tlon) firing 
AMunltlon: 219-321 rda/man 

Pamllltrltatlon (50o and 
1000 Inches) firing 

Qualification aa "expert," 
"sharpshooter," or "markaman" 

Instructional practice 

Pair (subject to verification) 

Pair (subject to verification) 

Record ranges from: 
(a) 60){-marksman or bette- 

(b) SOrf-lOO^-markanan or 1 
■oat posts) 

(c) 90)t-»xperts (at one p 

None 

Browning Automatic Rlfla Pa«IlIarl»atlon (500", KD, 
and transition) 
Aaounltlont 36-70 rda/»ian 

Instructional practice Pair to poor (subject to verifi- 
cation) 

At one post, sampling (50 
oated approximately 60j( qu 
marksman or better. This - 
project. 

Carblna Paalllarliatlon (500" and/or 
transition) firing 
Amraunltloni 25-30 rds/men 

Instructional practice Pair to poor (subject to verifi- 
cation) 

None 

Pistol, .l|5 oallbar automatic Paalllarliatlon (15 and 25 
yds.) 
AMBinltlon: 30 rds/man 

Instructional practice Poor (subject to verification) None 

Submachlna dun Familiarisation (15 and 25 
jda.). Occasionally a transi- 
tion course. 
Ammunition: 0-30 rds/man 

Instructional practice Poor (subject to verification) None 

Orenada Launcher PamlllarUatlon (transition- 
type) 
Ammunition: 1-3 rda/«an 

Instructional practice Poor (subject to verification) None 

Rockat Launcher Paalllarltatlon (transition- 
type) 
Annunltlon: 1-3 rds/man 

Instructional practice Poor (subject to verification) None 

Rocollloss Rifle Familiarisation (transition- 
type) 
Aonunltlon: 20-6U rds/man 
(.30 caliber uaed as sub- 
caliber only); 1 rd/man 
serTlce annunltlon 

Instructional practice Pair for subcallber; service 
caliber uiunown 

None 

Machine Ouna 
(a) Heavj 
(b) Light on tripod 
(c) Light on bipod 
(d) .50 caliber 

1. Record (500" for light 
and heary) 

2, Pamlllarltatlon (transi- 
tion-type) .30 caliber 
machine gun with tripod, 
ammunition: I4.Ö-I62 rds/ 
man; .50 caliber machine 
gun, ammunition: 10-30 
rds/man 

Instructional practice Pair to poor (aubject to verifi- 
cation) 

ÖO-ö5)f-marksraan or better 
men st one post on tripod 
guns. li5-50<-marksman or 
bipod mounted guns (50 men 
No record on .50 caliber f 

Mortars 
(a) 60 nm 
(b) til nm 

1. Training ahell range, 
anmunltlon: 2 rda/3 men 

2. Plaid firing, ammunition: 
3-6 rd./man 

Instructional practice Pair to poor (subject to verifi- 
cation) 

(c) l».2 Inch Subcallber firing only 
Anunltlon: 100 rda/company 
of 60 mn  (at one post) 

Instructional practice Poor None 

(d) Binoculars and alidades (Not applicable) Instructional practice Pair to poor None 

(e) M-10 Plotting Board (Rot applicable) Instructional practice Oenarally poor 

(f) Ounnar'B Examination (lot applicable) Instructional practice Pair to poor At one post only 20%  succe 
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ARHY (OFFICIAL) 
RECORD OF SDCCK33 

RELIABILITY OF OFFICIAL RECORD PHASE II 
~CM3 Factor» 

Affecting Rallabllltjr Appralaal 

REC0HMENDATI0N3 

n) 

Rcoord rang«! fro»; 
(■) bot-imrktma or battar («t on« 

(b) loi-lOOf-mrktmn  or bottor (it 
■oat pout!) 

(o) 90)<-Mp«rt» (at on« po»t) 

Ron* 

1. Weapon reliability 
2. Reliability of aoorar 
J. Tast admlnl»tratIon 
k.  Weather condition» 
5. Ammunition reliability 

L'w to moderate 1. De»elopmant of automatic »coring device 
2. Daaalopment of reliable teat adalnUtratlon procedi 
3. Reeaareh to determine effect of rarlou» weither coi 

tlon» on »core» 
U. Reeaareh to determine whether »core» which could bi 

derived from famlllarliatlon firing are Indicative 
learning 

in- At on« peat, ««aplln« (50 wa) Indi- 
cated approzlaataly 60» qualified at 
narkaiian or b«tt«r. This uaa ■p«olal 
projact. 

3ame a» H-l (abo»e) 3ane a» above 

Ifl- Nona Sane a» above 

0 Non« Sane a» above 

0 Hon« Sane »a above 

i) Nona Same a» above 

\ Nona Sane aa above 

Nona Sane aa above 

in- ÖO-ä5<-narkaiMU> or battar (»ample $0 
men at ona poit on tripod mounted 
guns.  uS-SOjJ-iaapkeiean or battar on 
olpod mounted guns (50 man temple). 
No record on .50 caliber gun. 

Same a» H-l Rifle (abOTe) Same a» above 

ifi- Rone for firing.  Informal ereluatlon 
of gunner1» examination («t one post) 
Indicate» approxlmatnly 20,1 success. 

Sane aa above 

None Same aa above 

None 1. Evaluation of Inatructlonal techniques (present) 
covering these Instruments. 

2. Development of training procedures and aids. 
3. Development of proficiency measures. 

U one poet only ZOi  auccaas iame tia H-l Rifle (»bore) 1. Development of reliable testing procedures. 
2. Determination of effect of various weather condition 
3. Job inalyala and development of proficiency measures 

i 



time of tha observation, a total of seventy rounds of .30 caliber 
ammunition was fired by each trainee with the Browning Automatic 
Rifle, At still another post, as a result of ammunition shortage, 
only lij. rounds were fired for the same lesson (seven for practice 
and seven for record). Several days later, the same lesson was 
visited at the second post and this t^me 36  rounds per trainee wore 
fired (10 for practice and 18 for record). 

Still another example of the range of ammunition expenditure 
was observed during 57-mm rocoilless rifle practice-firing. At 
one post all the instruction on the 57-mra recoilless consisted 
of a four-hour lesson on mechanical training, but no firing of 
either subcaliber or service ammunition; at a second post, the 
instruction included twenty rounds of subcaliber (ten in kneeling 
and ten in prone positions), but no service rounds; a third post 
provided practice by permitting each trainee to fire two rounds 
subcaliber (although twelve rounds per trainee were available and 
drawn for the lesson) plus one round of service ammunition; finally, 
at still another post, 6^ rounds subcaliber per student were fired, 
but no service ammunition.  In the case of the post which fired 
one round of service ammunition per student, word had already been 
received that, for the second quarter of 1952, only one round of 
service ammunition per four students would be available, 

mmm ■!■■■       i^ ■■■in i i     ..^      —w—*»———«■■«—■ i. 

The Importance of these data will become clearer as the dis- 
cussion turns to a consideration of the "type of firing" as related 
to the next column in the table, namely, "Training Objective,"  It 
will be clear from Table 3 that. Insofar as the observations are 
concerned, the training objective is stated as "instructional 
practice," Only the Ml rifle Is fired for proficiency and the 
measurement thereof. Parenthetically, it is noted that at one 
installation the 57-nim and 75>-mm recoilless rifles were fired with 
«ubcaliber ammunition for proficiency testing. With this one 
exception, it appears that all firing with all weapons other than 
the Ml rifle is for "familiarization," or instructional practice. 
The point to be noted is that, in spite of the considerable range 
in ammunition expenditures, it is not possible to determine by 
present practices and procedures which installations achieve the 
training objective and which fail. The reason for this situation 
is that there is not a definite and measurable criterion of pro- 
ficiency,  "Familiarization" is too loose a term to serve as a 
training objective; nevertheless, an examination of lesson plans 
indicates that the purpose of many firing exercises is "to familiar- 
ize the student with firing the [weapon]," 

Manipulation of amnunition allowances and expenditures has 
little or no meaning as long as the effectiveness of any given 
expenditure is not reliably measured. Until systematic analysis 
is made of the task (skill) involved in the accurate and rapid 
firing of a given weapon, the effectiveness of any given number of 
rounds fired in practice cannot be determined. Moreover, until 
such effectiveness is determined, there is no way to ascertain the 
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effect on proficiency of either increases or decreases in ammuni- 
tion allowances. The truth of this observation can be seen by 
referring back to the earlier examples of the post-to-post varia- 
tions in ammunition expenditures# Who can say that the post which 
fires twenty rounds per trainee of subcalibor is achieving the 
objective of "familiarization" to a lesser degree than the post 
which allows seventy rounds per student? Moreover, who can say 
that an unlimited practice allowance of .30 caliber ammunition will 
result in accurate and rapid proficiency with 57-mni service ammuni- 
tion? 

In short, the points which Table 3 and the preceding discussion 
make are:  (1) no reliable measures of proficiency are available, 
(2) no measurable definition of marksmanship proficiency is provided, 
and (3) until reliable proficiency measures are developed and vali- 
dated, additions or subtractions to training ammunition allowances 
can only be a matter of arbitrary choice whose effect cannot be 
determined by present practices, policies, and procedures. 

Column [j. in Table 3, "Subjective (Observer) Estimation of 
Training Success," and the entries therein emphasize the difficulty 
of making Judgments concerning the effectiveness of the firing 
practice as it was observed.  In the absence of systematically 
derived objective proficiency measures, only subjective estimates 
can be made of training success. Accordingly, the considered 
Judgments of the observers are that the training poorly, or at 
best only fairly, achieves the objective stated in the Army Train- 
ing Program (No. 7-600-1, dated 21 June 1951). The objective is 
to train the soldier "...to fire proficiently any individual weapon 
(Ml rifle, automatic rifle, carbine and pistol, etc.)..,and serve 
as any member of the crew of a crew-served infantry light weapon...." 
Again, after proficiency measures have been developed, these Judg- 
ments will be subject to verification. 

Column 5* "Army (px'ficial) Record of Success," again illustrates 
the fact that good proficiency measures are not available. The 
only record which is kept is the trainees1 Ml rifle qualification 
ocores. Aside from this one weapon, only Informal records were 
available for examinaticn on the machine gun and the automatic rifle. 
For example, the results of a locally conducted investigation at 
one post with a sampling of fifty men on the automatic rifle indi- 
cated that only 60 per cent of the men qualified as marksmen or 
better. A similar project on the machine guns produced the follow- 
ing results:  (1) with the tripod mounted gun, o0^ to 65$ of the 
men qualified as marksmen or better; (2) with the bipod mounted 
gun, only l±5% to  50$ made marksmen or better. Unfortunately, the 
reliability of these figures cannot bo determined since the nature 
and extent of the research and statistical controls are not known. 
Accordingly, evaluation of the research is not possible and infer- 
tinces drawn from the findings are not Justified. 

Although the Ml rifle has been subjected to considerable study 
and various scores designated for "marksman," "sharpshooter," and 
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"expert," the reliability of the obtained scores is open to question. 
Column 6 of Table 3 lists a number of the most important factors 
which affect the reliability of the official records. These include 
the following:  (1) the condition of the weapons and ammunition, 
(2) weather conditions, (3) conditions of test administration, sue1: 
as reliability of the scorers, timing of the firing, motivational 
incentives provided, and so forth. 

Subject to verification, the appraisal of available records 
leads to the conclusion that their reliability is low to moderate. 
For example, the following rifle records, obtained at one of the 
posts visited, will serve to indicate the suspect nature of the 
scoring reliability: 

Qualification Company 
A     B     C      D 

Export 160      0    102 
Sharpshooter      11     19     55 
Marksman          0    1[\.Q 2 
Not qualified      0     ij.  2 

Total fired     171    171    161    158 

These and similar records indicate that the scoring and results 
are not meaningful. Various factors involved in the training (class 
size, motivational techniques, instructional methods and materials, 
ammunition allowances, as well as the conditions of testing) all 
operate to produce soldiers who are not equally proficient (and 
inter-changeable) with each other. 

A previous conclusion bears repetition at this point: job 
analyses of each of the weapons should be undertaken and proficiency 
measures developed and validated.  ")nce this is accomplished, the 
effect on proficiency of the various factors present in training 
can be systematically and reliably determined.  In other words, with 
reliable proficiency measures it will be possible to study ways by 
which the training may be made more effective and economical. For 
example, the relative effectiveness of training devices, instruc- 
tional procedures, r.id ammunition allowances can be studied in terms 
of the end-products achieved. 

Some related matters which warrant consideration are: 

1. There is evidence that the principles of the tree-type 
sight are not adequately mastered by most trainees; hence, per- 
formance on weapons equipped with such sights is generally poor, 

2. The mechanical characteristics of certain weapons (especi- 
ally the machine guns and mortars) militate against mastery of the 
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weapon; hence, in spite of an extensive training program, per- 
formance on these weapons is generally poor,  (Additional comments 
related to this problem will be found in the last section of this 
report on human engineering problems,) 

3. The difficulty and complexity of certain weapons and 
related equipment appears to be such that, with present materials 
and practices of instruction, only selected trainees can be 
expected to learn the topicj of training« For example, in view 
of the fact that large percentages of trainees are of average or 
lower intellectual ability, instruction in such an abstract device 
as the M-10 plotting board is bound to result in considerable 
failure* 

SECTION IV 

OFFICIAL TRAINING POLICIES; 
THE EXAMINATION OF AN ARMY TRAINING PROGRAM 

For illustrative purposes, the Array Training Program referred 
to in this discussion is No. 7-600-1, dated 21 June 1951. This 
discussion invites attention to certain basic official policies 
which are worthy of consideration in the evaluation of a training 
f 'ogram.  Some of the points have already been raised in earlier 
sections.  A complete and detailed examination of official Army 
training policy would run to too great a length« Therefore, some 
of the topics have simply been quoted here in independent sub- 
sections, with minimum comment. 

1. Training Objectives 

"The over-all training objective is to produce an aggres- 
sive, fighting infantryman with confidence in his weapons 
and equipment, and his ability to use them, and... which 
will insure that he: 

b. Develops pride in the Army and desires to carry on 
its proud traditions. 

Is able to fire proficiently any individual infantry 
weapon (M-l rifle, automatic rifle, carbine and 
pistol, etc.) use hand and rifle grenades, and operate 
the portable flame thrower, and recognizes the superi- 
ority of American Infantry Weapons over any other in 
the world." 
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r. "Can serve as any member of the crew of a crew-served 
infantry light weapon (ligfc machine gun, rocket 
launcher, recoilless rifle and light mortar) in com- 
bat, and is familiar with fire direction and fire 
control for infantry mortars and artillery," 

These are not realistic objectives.  In view of the findings 
of this research on proficiency measurement, how can the achieve- 
ment  (or non-achievement) of proficiency be determined? More- 
over, in the first statement of the objectives, how is confidence 
measured? What are the units of measurement? As has already been 
noted, considerable weapon inaccuracy and malfunction wore observed, 
How does this fact affect confidence? It is entirely possible that 
the emphasis on punitive discipline during training may militate 
against the achievement of (b). Finally, it appears that only a 
select few of the Army population can be expected to achieve all 
the objectives stated, (q) and (r) especially, in a sixteen-week 
training period, 

2, Methods of Instruction 

"The hours of instruction prescribed herein have been 
reduced to the minimum by eliminating nonessential por- 
tions of subjects (principles, procedures, or skills) 
not directly related to the operational performance of 
the individual in combat. Times are considered adequate 
to introduce the instruction and conduct an initial 
period of practical application. Proficiency comes 
through subsequent application provided by integrating 
training or prescribed concurrent training. " 

Again, if it were clear what criteria were used in making 
decisions concerning the elimination of "nonessential" material, 
it would be possible to organize a series of measures of pro- 
ficiency.  Al.'io, the provision only to introduce the instruction 
and conduct a:.i Initial practical application seems inconsistent 
with he objective stated earlier, namely, to produce a soldier 
"able to fire proficiently" any infantry weapon. 

Furthermore, to depend for proficiency on subsequent applica- 
tion by integrated training or concurrent training is to ignore 
the facts of training.  It was observed of concurrent training, 
conducted by instructional personnel inadequately qualified to 
teach, that integrated and concurrent training are either totally 
absent or are unrelated to the subject of marksmanship instruction. 
For example, physical training and close-order drill were obr.erved 
to be training given concurrent with mortar marksre.nshlp. With 
inadequate numbers of instructors qualified to t» ach, It is too 
easy to let integrated and concurrert training become haphazard 
and inconsietent. Obviously, proficiency, which is supposed to 
come through these subsidiary training activities, will also be 
haphazard and inconsistent. 
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Moreover, attention la Invited to the fact that, under present 
practices, the hours prescribed by the ATP for instruction is 
greatly different from the amount of tl le given to each trainee 
for learning. For example, 01 hours of instruction on the machine 
gun are prescribed by the ATP.  In practice this is taken to mean 
01 hours per company. Depending on the size of the company, the 
number of hours per trainee is only a fraction of the 01 hours 
allocated to machine gun Instruction, 

One post, with classes running to 2^0 or more men, conducted 
a firing exercise In one eight-hour session. The result was that 
each trainee actually spent only fifteen minutes out of that eight 
hours in the activity referred to as the primary subject of instruc- 
tion. Obviously, the larger the classes become, the shorter 
becomes the time available per student. Still another problem 
Ignored by the ATP in its time allocations is that movement of men 
from one area on a post to another area takes time. 

The ATP defines concurrent training as follows: 

"Concurrent training is defined as training in a subject, 
not necessarily related to the subject being taught, 
that may be given to part of the class while the remain- 
der are being taught the primary subject." 

Such a definition is dangerous because it justifies even 
close-order drill as legitimate concurrent training given to men 
who have been brought out to a range to learn to fire proficiently 
the mortar.  It is suggested that the "county-fair" type of train- 
ing described in an earlier section of this report would be a 
better approach to the problem, 

3. Records 

"Units and training companies...will maintain a training 
attendance record to insure that each individual attains 
the objectives set forth above. Upon completion of basic 
training this record may be destroyed, as advancement to 
a new phase of training or graduation from the training 
center is evidence that the individual has successfully 
completed the training required in the program." 

It is impossible to avoid the inference that the successful 
completion of training and achievement of the training objectives 
is primarily a matter of attendance at the place of instruction. 
Moreover, it is submitted that graduation is spurious evidence 
on which to base the assumption that the training has successful"! 
achieved the objectives. Hovever, referring to the previous dis- 
cussions on proficiency measures, it is not now possible tc con- 
test any claims of success, 
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"Upon completior of training, each individual will be 
tested by means of a proficiency test to determine 
whether or not he has satisfactorily mastered the 
training presented." 

Again, reference should be made to the discussion on pro- 
ficiency measures in the preceding section of this report.  It is 
interesting to note that there are three important omissions in 
the above statement. First, proficiency has not been defined; 
second, nothing is said about what records are kept and what use 
is to be made of the test scores; and third, nothing is said about 
what is to be done with the individual who has not satisfactorily 
mastered the training. 

The ATP could be further dissected in a similar manner. How- 
ever, there is no need for additional laboring of the matter. The 
point which this discussion has attempted to make is that the 
training policies, objectives, and practices which are prescribed 
by the ATP are subject to question. The quotations above and 
their accompanying comments were intended to lead to the recommen- 
dation that the Army Training Programs should be examined, evalu- 
ated, and restated to provide a clear, definite, and measurable 
series of objectives to guide the units in training soldiers. 

SECTION V 

HITMAN RWC-IIISERING PROBLEMS* 

Field observations indicate that marksmanship training is 
made more difiicult and less efficient because of the mechanical 
design of certain weapons.  It appears that, while ordnance and 
engineering requirements have been carefully considered in the 
reduction of most weapons, certain psychological factors have 

been almost totally ignored. 
c 

Examples of psychologically poor mechanical design are found 
in the deflection control knobs of the 60-ram M-2 mortar, the 8l-mm 

■:>For definitive discussions of this topic, reference should be made 
to publications such as:  Handbook of Human Engineering Data (2nd 
edition). Institute for Applied Experimental Psychology, Tufts 
College, Technical Report 3DC 199-1-2; P. M, FittSo  "Engineering 
Psychology and Equipment Design." In S. S» Stevens (Ed.) Handbook 
of Experimental Psychology. New York: John Wiley & Sons, Inc., 
19Fri Pp. 12ö7-13ii.O. 

-29- 

VMi'i1 iifi'fflimiiwj 



tiP IHfiOrmMiiilH 

M-l mortar, the l|..2-lnch M-2 and M-30 mortars, and the tripod- 
mounted light and heavy machine gunst In each of these weapons 
the deflection control is manipulated by a forward-backward move- 
ment, the knob being in the vertical plane parallel to the plane 
of the barrel« These movements do not move the barrel in the 
expected direction, namely, up and down. On the contrary, the 
barrel moves right or left in the horizontal plane. Most indivi- 
duals have well-established stereotyped responses and expectancies 
when confronted by control knobs. The responses and expectancies 
are the result of many experiences In everyday life, such as 
driving cars, bicycles, and so on,where a movement to the right 
calls for a turn of the control wheel to the right; a turn to the 
.Left results In a movement to the left. 

The present design of many control knobs not only fails to 
utilize established responses which the recruit brings to the 
training, but also necessitates extensive training to develop pro- 
ficiency in the manipulation of controls.  It is Interesting to 
note that even experienced mortarmen were observed to take a half- 
turn on a knob to determine the direction of the resulting barrel 
movement• 

Another training problem Is Introduced by a lack of standardi- 
zation of common controls from one to another of functionally re- 
lated weapons. For example, in the above-mentioned mortars a 
given movement of the deflection control on one of the mortars 
results in a barrel deflection in a direction opposite to that 
obtained on another mortar.  Likewise, on the tripod-mounted 
machine guns, a given "push" and "pull" of the deflection control 
produces a movement on the light gun which is different from that 
on the heavy machine gun. 

This lack of standardization of control knobs and wheels has 
a three-fold effect:  (1) a loss of time and accuracy of perform- 
ance as a result of response interferences, (2) an increase in 
forgetting of learned responses in conflict with each other, and 
(3) a need to provide special training for each of the weapons 
since minimum "transfer" from one weapon to another occurs. 

In connection with this problem, it was also noted that there 
is no standardization of the adjustment elements of the re-.r sights 
of a number of weapons. Specifically, one click of windage corrects 
the strike of the bullet from the Ml rifle one Inch at 100 yards; 
on the other hand, one click of adjustment on the automatic rifle 
(M191ÖA2) moves the strike of the bullet four inches at 100 yards. 
Furthermore, training efficiency is adversely affected by the 
design of sight scales on many weapons. For example, the sights 
on the automatic rifle (M1918A2), the light machine gun {1919A^), 
and the heavy machine gun (M1917A1) were difficult to read accu- 
rately and rapidly. The scale of the M-l| sight on the 60-mm M-2 
mortar also illustrates poor design for efficient use because 
algebraic additions and subtractions are required while making 
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SOME HUMAN ENGINEERING PROBLEMS 

WEAPON PROBLEM RECOMMENDATIONS 

Machine 
Guns 

Mortars 

Ml Rifle 

Recoilless 
Rifle - 57 
mm 

a. Non-conformity to popula- 
tional stereotypes of re- 
quired responses for mani- 
pulating the gun in eleva- 
tion and deflection. 

b. Non-standardized controls 
on the t;ripod mounted light 
and heavy machine guns. 

c. Scale increments on the 
disk scale of the heavy 
machine gun anl the 
clinometer not standard- 
ized, 

a. Non-conformity to popula- 
tional stereotypes of re- 
quired responses for mani- 
pulating sight and gun in 
elevation and deflection. 

b. Non-standardized elevation 
scales on the 60-mra, 8l-ram, 
and i+.S-inch mortars. 

c. Non-standardized controls 
among the three infantry 
mortars. 

d. M-l| sight deflection scale 
source of manipulation 
errors, 

a. More frequently used eleva- 
tion knob less accessible 
than is the windage knob, 

b, Non-standardization of 
windage adjustments be- 
tween the Ml and the auto- 
matic rifles, 

a. Use of triangular peep 
sight not standardized 
with circular peep sight 
used in majority of other 
infantry weapons. 

1. Determination of 
populational res- 
ponse stereotypes 
involved in the mani- 
pulation of control 
knobs, dials, and 
hand wheels. 

2. Determination of the 
most efficient types 
of scale markings, 
scale increments, 
and information dis- 
plays to be used on 
Infantry weapons» 

3. The psychological 
characteristics of 
sights and controls 
should be standard- 
ized for groupp of 
funccionally related 
weapons. 

I4.« Personnel trained 
in psychology and 
human engineering 
should be Included 
on weapon develop- 
ment and research 
boards. 
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adjustment. The result of such scale inadequacies is a large 
number of scale-related performance errors made by both recruits 
in training and experienced personnel in operational situations. 

Another noteworthy example is the location of the windage 
and elevation adjustment knobs on the rear sight of the Ml rifle. 
The more frequently used elevation knob is less readily accessible 
(on the left of the sight) than is the windage control knob (which 
is on the right of the sight). This tends to delay a marksman 
when making adjustments during rapid fire. Accordingly, the 
reversal of the positions of the two control knobs on the Ml rifle 
should be considered. 

It is apparent that these mechanical characteristics cannot 
be corrected immediately. Nevertheless, it is strongly recommended 
that certain psychological and educational specifications ba con- 
sidered along with ordnance and engineering requirements in the 
development of new weapons. Moreover, experimentation and further 
research on extant weapons may add further insight into the prob- 
lems of a machine in the hands of a human operator. 

Table 1| presents a summary of human engineering problems. 

SECTION VI 

RECOMMENDATIONS 

The recommendations for needed work have been listed in the 
various tables. These recommendations have been grouped together 
in this section in order to furnish a summarized listing. 

The recommendations have been divided into three sections! 
(a) recommendations for training aids development, (b) recommenda- 
tions for training procedures, and (c) recommendations which will 
take advantage of established educational practices and which do 
not require experimental research. 

Training Aids 

1. Devices to give immediate knowledge of results for all 
direct fire weapons in dry and wet firing practice 

2. Automatic and reliable scoring devices for firing direct 
fire weapons 

3. Individual size trigger squeeze device which gives kines- 
thetic and visual knowledge of results (Ml rifle) 
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k*    Working model of Ml rifle rear sight (group size) for 
instruction on sight changes 

5«  Instruments to measure an individual's sight picture 
and sighting behavior on direct fire weapons 

6. Device (three dimensional) to teach principles of sight 
correction on the Ml rifle 

7. Individual size device to teach trigger "press" on the 
automatic rifle 

8. Training shell ammunition with contact-exploding smoke 
charges for the rifle grenade launcher, 60-mm, and 8l-mm 
mortars (needed to give knowledge of results in training- 
shell range firing) 

9» Tracking trainer which permits simultaneous deflection 
and elevation tracking for use with all direct fire 
weapons when used in tracking targets 

10. Three-dimensional device to teach principles of bore 
sighting on the rocket launchers and the recoilless 
rifles 

11. Device to teach principles of the tree-type sight on 
the rocket launchers and the recoilless rifles 

12. Subcaliber device for the recoilless rifles which pro- 
vides back-blast and noise 

13. Modified versions of existing sight picture devices for 
the rocket launchers and recoilless rifles which show 
distance perspective when targets vary in range 

ll\.»    Modified Cook Mortar Demonstrator to illustrate (three- 
dimensional) relationships of shell trajectory, sight 
change, and barrel position 

15. Group size working models of all mortar sights 

16♦ Device composed of binocular reticle, target, and burst 
indicator (group and individual size) for training in 
Forward Observation Procedure 

I?.  Subcaliber shells, capable of reaching realistic ranges, 
for use with the l|..2-inch mortar firing device 

18.  Production and validation of training films on certain 
selected phases of marksmanship training for all infantry 
weapons with special emphasis placed on participation 
type films of technical topics 
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Training Procedures; Researoh and Development Recornmendatlons 

1« Job analysis of marksmanship performance on all weapons 
In the present survey 

2« Development of reliable proficiency measures for all 
phases of marksmanship performance on all weapons 

3» Determination of optimum instructor-trainee ratio for 
effective training on the weapons 

4. Determination of optimum length of "blocks" of instruc- 
tion and most advantageous distribution of practice for 
the various marksmanship subjects 

5» Development of inclement weather schedules and research 
to determine the effect of such schedules on qualifica- 
tion scores on all weapons 

6, Researoh on the effect of emphasis on body firing posi- 
tions on proficiency in the operational situation 

7» Determination of effect of using clearly defined targets 
in known distance and lOOCMnch firing on attitudes and 
performance in firing at poorly defined (operational) 
type of targets 

Ö. Research to determine whether the carbine can be taught 
before the Ml rifle as a leas complicated weapon and 
whether a resultant increase in learning and proficiency 
on the Ml rifle can be achieved 

9» Determine the effect of small bore firing on .1|5 caliber 
pistol learning and performance 

10. Determination of effect of delayed target critique on 
machine gun firing performance 

11. Determination of whether use of landscape targets 
(paper) facilitates mastery of "search and traverse" 
task on the machine gun 

12. Determination of effective methods of teaching skills 
which must be executed in a given order, such as the 
fire commands in mortar firing 

13. Redesign and simplification of the M-10 Plotting Board 

ll|. Development of a simplified and effective procedure to 
teach the use of the M-10 Plotting Board 

15« Research on personnel selection for mortar instruction 
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16, Development of a course of instruction to teach range 
estimation effectively and research to determine its 
most effective integration in present instruction 

17. Experimental determination of the effect on .30 caliber 
marksmanship of «22 caliber firing interspersed in Ml 
rifle instruction 

16, Experimental determination of the relative advantage of 
the "coach and pupil" method of training over other 
procedures which permit varying amounts of active prac- 
tice and communication between trainees 

19. Research to determine the effect of reduction of time 
devoted to preliminary rifle instruction compared with 
the present time allocation 

Training Procedures:  Implementation of Learning Principles Not 
^ Requiring Research ^-"~--""^ 

1. Examine present program of instruction and training 
procedures for the inclusion of positive motivational 
incentives 

2. Examine present program of instruction and training 
procedures to determine the relevancy of concurrent 
training topics 

3. Reschedule phases of machine gun instruction to elimi- 
nate any overlapping of (conflicting) instruction 
between the tripod mounted light and heavy machine 
guns in order to minimize interferences which may in- 
duce conflicting responses in manipulating the two 
guns 

I4.. Develop mortar firing ranges which permit adequate 
knowledge of results for each of several simultaneously 
fired weapons 

5. Re-evaluate the need for personnel selection for mortar 
Instruction 

6. Re-evaluate present training manuals to determine whether 
they are too technical (and too all-inclusive) for the 
average recruit, and if so, develop new and simplified 
manuals 

?• Examine present training program to eliminate unneces- 
sary instruction and provide "free" hours for make-up 
instruc^ien 

8, Re-examination and evaluation of supervision and inspec- 
tion procedures 

-34- 

irnTTnTfnir mmmmim 



BIBLIOGRAPHY 

1. Applegate,  R,    Training combat pistolmen«    Amer, Rifleman, 
July 19^3,  91,  11+-16. 

2. Banister,  H»    A  study in eye dominance,    Brit«  J«  Psychol«, 
1935,  26,  32-l;8. 

3. Brown,  C. A,    Teaching the marines to shoot,    Amer« Rifle- 
man.  May 19ij4,   92,  10-13. 

i^.,    Crider,  D.     The  importance of the dominant  eye.     J.  Psychol«, 
191+3,  16,  145-151. 

5. Davis, R. 0. and Van Liere, D. W, Adaptation of muscular 
tension response to gunfire» J. exp. Psychol», 1914-9, 39, 
lll|-117. 

6. Department of the Army,   75-mm Rifle.  M 20,    FM 23-81, March 
191+8,  Ü.   S.  Government Printing Office, Washington,  D.  C. 
(Restricted),  69-200, 

7. Department of the Army,  Rocket Launchers,    FM 23-32,   Novem- 
ber 191+9,   U,   S,   Government  Printing Office,  Washington, Do  0« 
(Restricted),  39-91;. 

8. Department of the Army,  60-mm Mortar, M 19.    FM 23-85, 
November 1950,   U.   S. Government Printing Office,  Washington, 
D, C,   (Restricted), 120-319. 

9. Department of the Army, Browning Automatic Rifle. Caliber 
.30« M1918A2. FM 2-15, July 1951. U, S. Government Prln 
ing Office, Washington,  D.  C.   (Restricted),   172-I4.69. 

10, Department of the Army, Carbine, Caliber ,30. Ml, M1A1. M2 
and M3. FM 23-7, January 1952. U. S. Government Printing" 
Office,  Washington,  D.  C.   (Restricted), 

11. Dryne,  R. W.    Eye  In sport  shooting.    Ophthalmoscope,   1915, 
1},  119-126, 

12»    Drake,  C.  A.    Marksmanship:    Aptitude or skill?    Infantry J,. 
191+1,  it2,  1+8-50. 

13.    Edwards,   A.   S.    Finger tremor and battle sounds,     J.  abnorm. 
soc. Psychol.,  191+8, IjJ,  396-399. 

11+.    English,  H.  B.    How psychology can facilitate military 
training,     A concrete example,     J.  appl,  Psychol,.   191+2,  26, 
3-7. 

-35- 



15. Hendrickson, G, and Schroeder, W, H. Transfer of training 
in learning to hit a submerged target. J« educ» Psychol,, 
19i|l, i2, 205-213. 

16, Humphreys, L. G., Buxton, C. E., and Taylor, H. K. Steadi- 
ness and rifle marksmanship,  J. appl» Psychol«, 193^1 20, 
680-668. "^ 

17» Lebensohn, J, E. Ocular dominance and marksmanship. Nav. 
med. Bull., 191+2, 1^0, 590-59i|. 

18. Libasci. A. M. Eyesight (conclusion). Amer. Rifleman, July 
1950, 98, 21|-26. 

19. Ludlum, S. Nazi training. Amer. Rifleman, July 19^2, 90, 
12-114-. 

20. Moore, C. H. Training device for machine gunners, Amer. 
Rifleman, February 19144, 92, 11. 

21. Moreau, J. W. Midshipman marksmanship,  Amer. Rifleman, 
October 19I+I4., 92, 10-11. 

22. Reeves, H. Here's how.  Amer. Rifleman, February 191|4» 52» 
20-21+. 

23« Reeves, H. The international handgun game. Amer. Rifleman, 
April 1951, 92, 144-1+7. 

21+. Seashore, H. G, and Koch, C# Postural steadiness under 
conditions of muscular tension and fatigue. Psychol. Reca, 
1938, 2, 319-332. 

25. Seashore, R, H, and Adams, R. D. The measurement of steadi- 
ness 1  A new apparatus and results in marksmanship, Sc 1 e.jJe, 
1933, 18, 285-287. 

26. Simpson, R. G. and Sommer, R. C. Certain visual functions 
as related to rifle marksmanship. Sch. & Soc. 191+2, 55, 
677-679. 

27. Spaeth, R. A, and Dunham, G. C, Correlation between motor 
control and rifle shooting.  Amer. J, Physlol., 1921, 56, 
21+9-256. 

28. Stokes, W. R, The carbine fires for record. Amer. Rifle- 
man, Nov. 191+3, 91, 18-20. """" ~~~~ 

29. Stokes, W, R, The best heritage. Amer. Rifleman, Februar- 
191+1+., 92, 9-10. 

-36- 



liilQflHAlHiTiN 

30. Thornton, G. E. and Walters, H. de L.  Aids to weapon train- 
ing. Great Britain:  Aldershot, Gale, & Polden Limited, 
1^2, 9-11. 

31. War Department. U. S. Rifle, Caliber .30, Ml. FM 23-51 
July 1943» U, S. Government Printing Office, Washington, 
D. 0. (Restricted), 75-214.0. 

32. War Department. U. S. Carbine, Caliber .30i Ml and MlAl. 
PM 2-7* April 19hk.t  U. S. Government Printing Office, " 
Washington, D, C. (Restricted), 6i].-204. 

33. War Department. Browning Machine Guns. Caliber ,30. M1917A1. 
M1919AL and M191^Ar; FM 23-55, July 19L|5, U. S. Government 
Printing Office, Washington, D. C. (Restricted), 109-2^8. 

31;. War Department. Pistols and revolvers. FM 23-35, June 191+6, 
U. S. Government Printing unice, wasnington, D. C. (Re- 
stricted), 62-198. 

35» Weston, P. Target shooting today. New York: Greenberg, 
1950. 

36. Zhenkov, S.  Certain notes on questions of firing training. 
Military Herald (Voyenny Vestnik), 191|9, 2, 21,  (Trans- 
lated summary). Restricted. 

37» An improved sighting bar, Amer. Rifleman. February 19kkt 
92, 38. 

38. Department of the Army, U. S. Rifle, Caliber ,30, Ml. Field 
Manual 23-5/T039A-5AC-11, Government Printing Office, Wash- 
ington, D. C, October 1951« 

39, Shoot to live. Presenting the Johnson method of musketry 
coaching as adopted by the Canadian Army, Prepared under 
the direction of the Chief of the General Staff., Ottawa; 
Edmond Cloutlen, 1914-5• 

14.0, Sight projector aids class training.  Amer. Rifleman, 
August 19144, 92, 35. 

14.1, The S & F pistol sling,  Amer. Rifleman, September 1914-3, 
91,   39. "       """"  —^ 

14.2, Winter sighter joins Air Corps, Amer, Rifleman, October, 
191+3,   91,  35. 

-37- 
R1 

'gfTTBTfTIY aaOBMAfa   N 


